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A Picture of De Bradsky’s Airship Taken Immediately Before Its Last Flight. 








De Bradsky Standing in the Frame of His Airship, Two Days Before the Accident. 


THE DE BRADSKY AERONAUTICAL DISASTER,—{See page 331.} 











SCIENTIFIC AMERICAN 


ESTABLISHED 1845 


MUNN 6 CO., - Editors and Proprietors 


Published Weekly at 
No. 361 Broadway, New York 


1kuM ru SUBS RIBERS 


One copy e y« for ‘ States. (anada r Mex $3.00 
Ona py 18 yeur., t any Cin Jntry. postage prepaid, £0 lis. od. 4.0 


THE SCIBNTIFI IMERICAN PUBLICATIONS 





soe fn ‘ 1Cca ' ‘ shed ‘ i. a year 
Scentifie A su Bupy Kista ‘ 2 
Boi jc A u Month shed 18k 2.0 
Bo | \ an i Ka Kstablished Isis 00 

she u ibae ates and rates to foreign countries will 
e v ‘ 

Kem I ‘ express o wey order r by bank draft or check 


MUNN & CU. #6) Broadway. New York 


NEW YORK, SATURDAY, NOVEMBER 15, 1902 


The ] r ie always giad t rece efor examination illustrated 
articles ulyje f timely interest. If the photographs are 
aint wm af les und the facts authentw, the contributions 


will receive special attention. Accepted articies will be paidfor 
at regular space rates 


MUNICIPAL ARCHITECTURE AND THE ELEVATED 
RAILWAY. 

The series of articles on the Berlin underground 
and elevated railway, of which the last is published 
in the irrent issue of the SurvLemMent, teach a forceful 
lesson in good taste in engineering work, by which 
Americans may well profit Probably in the whole 
world there is no engineering structure that so ad 
mirably harmonizes with its architectural environ 
ments as this newly-opened Berlin road. Each section 
of the hne was carefully planned to correspond in 
style with the particular quarter of the city through 
which it passed; every precaution was taken to relieve 
the coldness and rigidity that are necessarily found in 
every trussed tron structure Artistically designed 


masonry piers have been introducec wherever pos 


sible; arches and towers have been employed, notably 
at the Oberbaumbruecke, with a singularly happy 
effect Here and there, as at the Schlesisches Thor, a 
station has been built, the formal charm of which im 
mediately arrests attention 

It must be cenceded that the Germans and French 
have a finer sense of architectural fitness than we 
Perhaps not in all Europe, assuredly not ir 


Germany 
and France, would a Manhattan Elevated Railway, 
obtrusively hideous, with machine-made stations, 
built with no pretense to beauty, be allowed to dis 
figure a beautiful public park and to mar street after 
street with its commonplace iron pillars and frame 
in Europe good taste is never forgotten—or rather the 
municipal authorities will not allow it to be forgotten 
Not how cheaply, but how artistically, can a public 
work be carried out seems there to be the official 
criterion 

From its very inception the Berlin road was the 
object of municipal care It was stipulated that no sta 
tion should be a blemish to the city: that the traffic of 
the streets should be interfered with in no way AS 
a result of this rigid control, the builders of the road 
were prevented from resorting to many a structural 
convenience, which, commendable enough from the en 
gineer’s standpoint, would have been an architectural 
blot on a beautiful city As an example of this fine 
municipal vigilance, we have*but to cite a single ex 
ample rhe western branch of the Berlin line passes 
through a series of wide, handsome boulevards in the 


newest and finest 


‘esidential portion of the city Be 
tween the driveways of the broad central esplanade 


it would have been a most convenient makeshift to 


build a viaduct, and thus to have saved millions o 
marks. Such an overhead structure would have ruined 
that quarter of the city architecturally The company 
was, therefore, compelled to lower the grade from the 
Nollendorfer Platz westward, to run beneath the boule 


vard, and to conceal its road until the terminus at 


Charlottenburg was reached rhe construction of this 
subway entailed an enormous outlay. Quicksands were 
encountered which rendered it necessary to drive piles 

a work which involved months of delay How bene 
ficial to the city this authoritative rigor has been is 
shown tellingly enough by the present condition of that 
section of the road. The excavated channel is walled 
in, roofed with earth resting on steel girders and arches 
of masonry, and surfaced with graceful walks on 
which shade trees have been planted 


In a city which is growing more beautiful as its old 


buildings are torn down and better designed struc 
tures erected in their place, the architectural enormity 
of a Manhattan Elevated Railway becomes all the more 
glaring Bad from the very begining, it apparently 
grows worse as finer structures are erected along its 
line. And yet American engineers seem slow to profit 
by the lessons which have been taught The new 
Bast River Bridge, stupendous though it be, can surely 
not be considered an architectural adornment. Artisti 
cally it is distinctly inferior to the old Brooklyn 
Bridge with its noble masonry piers Here again 


Germans have shown us what can be done. The traveler 
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who steams up the Rhine must feel how vastly superior 
are the handsome bridges that span Europe's mosi 
heautiful stream Time and time again we have com 
mented upon the excellence of the design which cha: 
acterizes these Rhine bridges At Dusseldorf and at 
Worms, structures span the river, which have been « 
ecuted so as to harmonize architecturally with the 
towns on either bank Mediwval towers and battl: 
ments have been used wherever the cities themselv 
were mediwval in characte! The harsh discord of 
an -intensely modern structure and a mellowed old 
town has thereby been avoided 

The architectural fate of New York city is in th 


hands of the Municipal Art Society, which has unde 


taken to correct, so far as it possibly can, the mi 
takes made two decade ago 4 total rebuilding of 
existing elevated structures can hardly be asked in 


reason; but surely the Society might see to it that the 
overhead structure which to form a part of tl 
new Rapid Transit line, and the proposed bridg 


which are to span the East and Hudson Rivers, shall 


be commensurate in dignity and beauty with th 
metropolis of the greatest industrial country in th 
world 


->--o-> 

THE ARNOLD SYSTEM OF ELECTRICAL TRACTION. 

The question of the employment of high-tension 
alternating currents for long distance or heavy tra 
tion has not received the attention that the subject 
deserves from the American engineering fraternity at 
large. As a result, the German and other Continental 
engineers, who have been continually striving to recon 
cile the demands of the traffic problem with the limita 
tions of the alternating current motor, have, until re 
cently, made much more progress toward a satisfactory 
solution of the problem than has been made in thi 
country 

it has, however, gradually come to be generally con 
ceded even here that the direct current, embodying 
though it does tremendous advantages along the lin¢ 
of speed regulation of the motors, is hardly to be 
looked to as presenting in the present state of our 
knowledge a satisfactory solution of the traction ques 
tion The difficulties in the way of an economica 
distribution of the current have thus far proved an 
insuperable obstacle In the attempt to conquer this 
difficulty various expedients have been resorted to 
but expedients they have remained Even the combi 
nation of high-tension alternating currents converted 
to direct low-tension working currents by rotary trans 
formers has proven unsatisfactory to the man who 
pays the bills, since the loss of energy at conversion 
the first cost of substation installation, with the ub 
sequent cost of substation maintenance together 
with the cost of the copper wire which it was even 
then necessary to string between substations if the 
traffic were at all heavy, almost entirely neutralized 
the advantages obtained by the initial employmeni ot 
the alternating current 

At the same tinfe the single-phase alternating cu! 
rent motor has presented, until recently, even iess 
hope of a final,solution of this problem than the direct 
current motor Practically unalterable as regards 
speed, low starting torque, and an inability to adapt 
itself te 


sible as a railway motor, and while the three-phase 


an overload have rendered it almost impos 


machine removed many of the difficulties enumerate: 
above, the complexity of conductors presented so many 
difficulties in the way of transferring the current to 
the motors that the last state of affairs was but little 
better than the first 

With traction engineering affairs in this condition 
the importance of the announcement of Mr. Bion J 
Arnold at a recent meeting of the American Institute 
of Blectrical Engineers can hardly be overestimated 

The simplicity of his basic idea illustrates how ®a 
ily mankind, by continued contemplation of almost any 
given series of conditions, becomes convinced that the 
conditions are necessities 

The proposition, somewhat in detail, is as follows 
Each motor car is to be equipped with a single-phase 
alternating current motor of which both the arma 
ture and field are capable of revolution about the com 
mon shaft, either separately or together Attached to 
armature and field are two engines, one to each, which 
are so constructed that they may be used either for 
compressing air which is stored in a reservoir car 
ried on the car or for driving by means of the com 
pressed air the portion of the motor to which they are 
fastened The motor which is designed to fulfill the 
average propulsion requirements of the car, is intended 
to be maintained at a constant speed (synchronotis 
with the driving dynamo) and at a constant load 

Let us now consider the behavior of the device 
under normal running conditions with the field mag 
net at rest (with respect to the car) and the arma 
ture, to which is attached the car wheels, rotating 
at its constant speed (A constant speed is, of course, 
undestood to mean that a given point in the arma 
ture passes a given point in the field a given number 
of times per second; whether this relative motion is 
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obtained by the rotation of the fieid or of the arma. 
ture is of no consequence. ) If it be now desirablp to 
slow down the motion of the car the field if relegge 
from the lutch which holds it motionless (with re. 
pect to the car) upon its shaft and the reaction g 
the force which until now has been driving the arm 
ture causes the field to rotate in the opposite direction 
rhe engine attached to the armature is, at the gam 
nstant that the clutch is removed from the field 
started compressing air this increase of the load 
would tend to decrease the speed of the armature in 
an ordinary type motor with fixed field, but as th 
field is here free to revolve, the effect of the increased 
load on the armature is simply to accelerate the back 

ird motion of the field, and thus the synchronisp 
or relative speed of motion of the parts is maintaineg 
By gradually applying the brakes the actual rotation 
of the armature is gradually diminished while a pro 
portional increase in the velocity of the field is taking 
I € intil such time as the car comes to rest, when 
th irmature has ceased to rotate and the field is re 
volving at the constant speed necessary to maintaip 
synchronism with the driving dynamo, and incident 
ally, during all this time the field has been actuating 
the aircompressing engine aitached to it and eonge 
quently has largely succeeded in storing the kineti 
energy which the moving car possessed During the 
whole time of car stoppage the field continues to re 
volve ind the field engine to compress air in the 
reservoll 

fo start the car again in motion the brakes are re 
ased and the field engine gradually throttled, and 
as this latter, of course, has a tendency to slow down 
the rotation of the field, the armature in order to 
maintain synchronism is compelled to revolve, thus 
starting the car In addition the connection between 
the armature engine and the reservoir is changed go 
that the engine is actuated by the compressed air and 
this of course assists in rotating the armature. By 
gradually throttling the field engine, the field revolu 
tion is eventually entirely stopped, at which time the 
speed of synchronism is that of the armature. Speeds 
greater than this may be secured by changing the 
connection of the field engine and the reservoir in 
such way as to actuate the engine by the stored air 
so that, as the engine is made to drive the field in the 
same direction as the armature is rotating, and as the 
armature is compelled to maintain a given speed with 
respect to the field, the resulting speed of the arms 
ture will be the sum of the synchronism speed of the 
motor and the actual speed of the field 

In this way an infinite number of speeds may bk 
secured while the relative motion of the parts of the 
motor remains constant In ascending a grade the 
natural capacity of the motor is augmented by ‘th 
engine of the armature, which, connected with the 
reservoir as in starting, assists the armature rotation 
While in descending a grade the energy of the motor 
may be entirely converted into energy of compressed 
air by the proper connection of the engines 

Another tremendous advantage which this system 
offers is that each car, after having been run for 4 
given time, is independent, by virtue of the energ! 
stored in the air tanks, of the main line, and being 
an independent unit can be shunted and switched 
across tracks not electrically connected with the main 
line for a time dependent upon the capacity and con 
tents of the reservoir. In passing through commun! 
ties where it is undesirable, for any reason, to have 
the high-tension wire or contact-rail, the car can pro 
ceed under its stored energy without any electrical 
connection whatever; or if the district to be traversed 
is so extensive as to introduce the possible danger “ 


the air reservoir being emptied it would be possible 


to provide a static stepdown transformer at the terri 
torial limits which would supply a working current of 
such potential—say 200 volts—as to be well within the 
danger limit The motor would then work directly 
from the line 

Requiring, as the system does, only a single-phase 
motor, the ordinary third-rail or overhead construction 
can be used, always provided that the high potential 
required be met by proportionately high insulation 
In fact, this latter condition seems to be the one weak 
point in the scheme; a 15,000-volt potential hardly be 
ing a desirable accompaniment for any third-rail s8y* 
tem now in vogue, and even an overhead naked cor 
ductor will present difficulties in the way of insult 
tion, particularly in wet or winter weather, that will 
make a most careful consideration of this subject ab 
solutely necessary 

It is the present intention to take the current di- 
rect from the high potential conductor at 15,000 volté 
and transform it through a static transformer situated 
on each car to a working voltage of 200 volts. Under 
conditions which did not necessitate the use ofthe 
high potential conductor the transformer might 
done away with, but even under such conditions which 
would eliminate the saving occasioned by the transfe 
of energy, at high potential, the system would still 
show a greater efficiency than any now in use. 
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The saving of energy at the car end of the line does 
not by any means represent the major portion of the 
saving effected In consequence of the fact that the 
motor is maintained at constant speed under constant 
load, it is quite evident that the variations of load 
usually so exceedingly noticeable at the power station 
will be done away with. It will be, therefore, possible 
to build and equip the power house of such a line 
of such units that it may be constantly working at 
its maximum efficiency—a condition toward which the 
engineering effort of to-day is constantly striving. 

To discuss the situation as briefly as possible, the 
advantages are these 

1 By keeping the motor at constant speed under 
constant load it is possible to have it always working 
at maximum efficiency 

2 By having the various line motors always carry- 
ing the same load, the variations usually evident at 
the power house will be considerably decreased 

3. By the use of the alternating current motor, the 
elaborate system of rotary converter substations will 
be eliminated which will effect a considerable saving 
both in installation and maintenance 

4. A very large saving in energy will be effected, 
due to the fact that the energy now wasted at the 
brakes and in descending hills is stored up for future 
use 

It is of course needless to say that in view of the 
high potential of the working conductor a very con- 
siderable saving in the installation of long distance 
roads will be effected 

The only defect evident from a theoretical consider- 
ation of the case seems to be the difficulty of properly 
insulating the working conductor It will be neces 
sary also to watch very closely over the metallic con- 
tinuity of the return rail, since even in fairly moist 
ground a break such as does occur sometimes in spite 
of the most careful bonding would introduce an ele- 
ment of danger not to be neglected It may be said, 
however, from a consideration of the plans that the 
system opens a new era for traction engineering, and 
Mr. Arnold is to be congratulated for the ingenuity 
which he has displayed in surmounting the difficulties 
which beset his path 

2--e-2 — 
VOCAL SOUNDS OF FISHES. 
BY PROF, CHARLE*S FREDERICK HOLDER, 

In the latter part of the summer of 1899 the fisher- 
men brought me two very interesting fishes, which 
were kept in the tanks for months. They were known 
to science as Porichthys notatus, the popular names be- 
ing midshipman, singing fish and star gazer. In a gen- 
eral way the fish resembles the cat fish. It is about fif 
teen inches in length; the head flat, the eyes on top of 
it and capable of being depressed out of sight when the 
fish is touched. The prevailing color is a deep blue; the 
mouth is large and armed with an array of sharp re- 
curved teeth, a remarkable series of pores, and a still 
more remarkable series of silver spots almost identical 
with the so-called eye spots seen in Scopelus and others 
80 far as appearances go, yet so far as known not phos- 
phorescent organs These silver spots are arranged 
along the sides and upon the lateral ventral surface in 
a curious design, and resemble the heads of pins driven 
into the flesh. Each is a round piece of silver-colored 
membrane, which shows through the skin, above which 
is a pair of flaps with fringes; between each flap lies a 
pore 

The fishes habitually lay on the bottom of the tank, 
rarely moving except when fed; but occasionally they 
would wriggle to the surface and lie there, displaying 
the wonderful arrangement of pearly or silver “but- 
tons,” which have given the title of midshipman to the 
fish. The building in which the fishes were kept was 
sixty feet in length, and while standing at the end one 
day I heard a loud “umph”-like sound—with heavy ac- 
cent on the m. As I stood and listened, it came again— 
“umph,” so loud that it could have been heard twice 
the distance away I turned in the direction of the 
sound, and when I reached the tank of the midshipman 
I saw that the jaws of one were stretched outward, and 
again came the remarkable sound, “umph,” which re- 
sembled the “word” many monkeys utter when grunt- 
ing their displeasure or pleasure, but so loud and reson- 
ant that although I had heard various fishes utter 
Sounds, I was amazed 

Later I took one of the fishes from the tank and 
carried it the entire length of the building to a dissect 
ing room, and during the passage the fish uttered the 
sound continually, attracting the attention of the visit- 
ors. This sound is made with the air bladder of the 
fish, but is not so remarkable as what might be termed 
the musical sounds of the fish. An acquaintance while 
walking on the sands of San Diego Bay, very early in 
the morning, heard a singular murmuring sound. It 
evidently proceeded from the water, and presently so 
increased in volume that the listener stood for some 
time trying to trace it. Finally with the aid of a boat 
he discovered that the sounds came up from the sea, 
and emanated from a school of midshipmen. To the 
observing fisherman along shore, and especially at San 
Pedro, the music of the fishes is familiar, but it rarely 
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happens that a landsman has the opportunity of hear- 
ing it. 

My informant stated that the sounds were perfectly 
musical—a murmuring sound, which rose and fell with 
a certain rhythm, and that it was a remarkable perform- 
ance not alone for the loudness of the notes, but for 
their musical quality 

A very intelligent Venetian fisherman at Avalon in- 
formed me that he had often heard the sounds of this 
fish, and at times in deep water; the peculiar murmur- 
ing notes rising and falling, then dying away suddenly 
to come again. 

The late Spencer H. Baird once teld me that he had 
heard the remarkable sounds made by the drum fish 
of the Atlantic. Wishing to investigate the subject, 
he made inquiries among the fishermen and learned 
that they frequently heard the sound, and they willingly 
agreed to take him to a spot where he was amply satis- 
fied that the drum fish utters sounds—sounds so like 
a drum, a strange uncauny “boom-boom-boom,” that not 
a few sailors have ascribed them to a more superstitious 
cause than the common drum fish, which utters them 
partly by grinding together its pharyngeal bones. 

The drum: fish is not the only one of its group which 
utters sounds. Nearly all produce them to a greater or 
less degree; some being just audible, others loud and 
distinct. Some years ago a British officer reported that 
a fish of this group uttered such loud noises that the 
fishermen at a certain point were alarmed, and attrib- 
uted it to some supernatural cause He heard the 
sounds and described them as resembling the twanging 
of an immense harp and the beating of a drum. As with 
those previously described, the sounds varied, being 
low, a sort of murmur at first, then increasing until 
there was a babel of strange sounds. It was thought in 
this instance that the fishes must have clapped their 
jaws together to produce them, so loud and resonant 
were they 

One of the most remarkable sound producers it has 
ever been my good fortune to listen to was a Hae- 
mulon of the Gulf of Mexico—one of the wide-mouthed, 
highly-colored grunts so common on every portion of 
I never succeeded in hearing this sound be- 
neath the water, though I passed many hours lying on 
a platform | had built at the surface, beneath which 
were hundreds of grunts unsuspicious of my near prox- 
imity. They were constantly engaged in games, chasing 
each other about, now approaching one another, opening 
the mouth wide and standing perfectly still; then re- 
treating, and at this time, if any, the sounds must have 
been uttered. The moment I took one of these fishes 
from the water it began to grunt: “Oink-oink-oink”; 
now with one prolonged “o-i-n-k,” then strung along 
rapidly, as though to intensify its agony; all the while 
it rolled its large eyes at me in a comical manner. No 
one in listening to such a remarkable outcry from a 
fish could refrain from wondering whether it had any 
significance; in other words, the impression was cre- 
ated that it was barely possible that the sounds were 
repeated in the water, and that they represented a very 
primitive attempt at vocal communication among fishes; 
but, as I have said, the sounds were never heard rising 
trom the multitude of grunts, which swam about be- 
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neath my improvised screen, and the most plausible the- 
ory is perhaps that the sound oink is the only one the 
fish can utter, and that it is accidental or involuntary, 
though in the case of the midshipman, whose voice I 
heard sixty feet away, and which appears to “sing,” 
there must be some different explanation. The murmur- 
ing sounds have some significance or meaning. 

Several years ago I witnessed a sudden run of dog 
fish—a small shark on the New England coast. In 
the morning the men were cod-fishing on the banks, 
but suddenly the dog fish “set in.” They came in 
countless thousands, destroying the fishing; a ravenous 
horde, fairly filling the water and eating even jelly 
fishes to satisfy their hunger. No sooner did a bait 
strike the water than several rushed at it, and the 
boat near me had the sail, which was dragging over- 
board, torn in pieces by them. The fishermen im- 
mediately changed their tackle and began fishing for 
dog fish for the livers, which were valued at a cent 
apiece, soon filling their boats. As the fish were 
hauled in they uttered loud croaks sounding like 
“r-o-i-k, r-o-i-k,” and this was heard from scores of 
snapping mouths in concert. In this instance it 
seemed to require no little effort to produce the sound, 
and it may have been, in all probability was, the ac- 
companiment of a convulsive gasping for breath. 

The sounds produced by fishes—and sixty or seventy 
or more are known to utter them—it is supposed are 
caused by the action of the pneumatic duct and swim- 
ming-bladder, or produced by the lips or pharyngeal 
or intermaxillary bones. The curious puff shark utter- 
ed a deep grunt when it was taken from the water 
I heard this sound one day while on the beach at 
Avalon, and although I recognized it, I could not see 
the fish. Finally after hearing it repeated a number 
of times I traced it to a hook near by where a fisher- 
man had, with the usual indifference to the feelings 
of sharks, hung the fish by the gills. The grunt may 
have been involuntary, but I chose to construe it into 


323 


a plea for mercy and unhooked the shark and placed 
it in the water, where it swam away, its voice, in this 
case, having saved ite life. 

The carp utters a low sound, and a sunfish which I 
kept, often came to the surface and uttered an audible 
clicking sound. Some of the gurnards utter a mur- 
muring sound; many of the cat fishes produce sounds 
and the eel and moray are said to have the same 
power. On the Maine coast, near Ogunquit, I once 
found a remarkable eel settlement, and spent much 
time drifting over the spot, listening for the sounds 
made by them, handling many as they crossed the 
rocks at ebb tide to reach the sea, but I was never 
repaid. Dr. C. C. Abbott, who has heard the sounds 
uttered by eels, states that they are the most musical 
of those of any fish observed by him. I have handled 
and experimented with Florida and Southern Cali- 
fornian morays, with a similar object in view, but with- 
out results. It is believed that the sounds are pro- 
duced by forcing air from the swimming bladder into 
the oesophagus, and according to the authority quoted, 
the note of the ee] is often repeated and has a slight 
metallic resonance. 

The little sea horse hac a note, though I have al- 
ways failed to hear it; but I have listened to the low 
growling croak of the semotilus of the St. Lawrence, 
and more than once tossed a fish back for its pains and 
I might say its vocal reproaches, and | have heard the 
croak of the California “big head.” A whirring sound 
is said to be uttered by the gizzard shad-—Dorosoma 
cepedianum—while the chub has a single note, prob- 
ably produced by the air-bladder, as a discharge of 
bubbles has been noticed after it. When the sounds 
of fishes can be caught in the phonograph, and some 
careful observer devotes his attention to the subject 
and makes an exhaustive study of it, the resulta will 
be of more than ordinary interest. 

SCIENCE NOTES. 

Bessel in 1831 first determined the mass of the rings 
of Saturn by observing the motion of Titan, his largest 
satellite. The approximate mass obtained is admittedly 
large. Professor Hall, in a recent number of the As- 
tronomical Journal, has determined the mass of the 
ring to that of the planet as 1 to 7,092. This gives the 
ring a mass only two-thirds that of Titan, whose mass 
is to that of Saturn as 1 to 4,500. 


Desmoulieres has examined the coloring matter 
and sugars contained in apricots. He finds that the 
former can be removed from both acid and am 
moniacal solution by amy! alcohol, and appears to be 
identical with carotin. The sugars extracted were 
saccharose, invert sugar, and glucose, the proportion 
of the latter being small in ripe fruits, but larger in 
unripe fruits (0.353 and 0.771 per cent respectively). 
Bull. des Sei. Pharm. 

The captain in charge of the lignhtship situated at 
the southwest channel of the bar at the entrance of 
San Francisco Harbor recertly reported te the United 
States Lighthouse Commissioner that on the 15th of 
September a large number of land birds took refuge on 
board the vessel. A dense smoke from northern for 
est fires hung over the locality and completely obscured 
sea and land. Evidently the birds had lost their way 
and, exhausted by their long flight, the wanderers 
lighted on the ship undeterred by the presence of the 
crew. At one time sixty of the feathered guests were 
counted on various parts of the ship. Owls, cranes, 
humming birds and other non-marine species were 
noticed during the time. The swarm continued during 
the prevalence of the smoke, but vanished when the 
weather cleared. 

Lieut. Peary has brought home news of a mysterious 
epidemic which is raging among the Esquimaux. In- 
deed, so terrible were the ravages of the disease, that 
many of the Esquimaux at Smith Sound begged him 
to take them south. Twelve years ago the Esquimaux 
numbered 300. In 1897 Peary found that their num 
ber had been reduced to 234. It is now probable that 
these most northern inhabitants of the globe do not 
exceed 200 in number. This is but one instance of a 
great number that may be cited. All through the 
Arctic region the inhabitants are fast disappearing. 
The Alaskan Esquimaux have been decimated. When 
explorers first went among them, their number was 
believed to be from 2,000 to 3,000. Now it is thought that 
hardly more than 500 people can be counted from 
Point Barrow to the Aleutian Islands. The lot of 
these unfortunate natives has been made harder te 
bear by reason of the destruction of sea life by the 
whalers who harried the Alaskan coast. The extermina- 
tion of the seal, walrus and polar bear have likewise 
done their share to embitter the cup of the northern 
races. In southwest Greenland a similar condition of 
affairs exists. The ten thousand natives are barely 
holding their own, although largely aided by ihe 
Danes. Labrador natives are likewise decreasing. 
Twenty years ago they numbered 30,000; now they num- 
ber barely 15,000 souls. Two decades ago the entire popu- 
lation of the North was estimated at 30,000. [t is prob- 
able to-day that the number has been almost cut in two. 
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A PUNCH CENTERING DEVICE. 
BY THOMAS « MNAKKI 

Every mechanic who has occasion to punch holes 
in iron with a hammer and hand-punch, realizes how 
dificult a matter it is to place the punch in the exact 
position that it should be, over the hole in the die or 
punch-block 

The piece to be perforated is necessarily between 
his eye and the hole in the die, and, of course, con 

als the exact spot where the point of the punch 
hould start 

As usually done, a blow or two on the punch will 
how him about where the proper place is, but the 
iron is bruised and a clean punched hole not often 
secured 

In the regulation punching press, where the punch 
rises and falls with the thrust of the machine, its 
point exactly entering the hole in the die or block 
to receive it, the result is often as good as a drilled 
hole, with clean and sharp edges when the disk of 
metal has been accurately sheared out 

A simple device to center a hand-punch over a 
punching block or die, and thereby secure accurate 
work, is shown in the sketch 

The forked casting has sharp points on its lower 
extremities, where they rest on the bench or floor 
At its upper end the fork is expanded into a disk and 
carries a short piece of pipe or sleeve, which is 
swiveled to it and secured by a wing nut This al- 
lows the sleeve to sWing in any vertical angle and 
may be fixed by the wing nut 

4 short rod passes through the sleeve and is se- 
ured in any desired position by a thumb-screw 

At its free end the rod terminates in a disk, 


with a ring bolt and wing nut, to embrace the hand 


punch As shown, the punch is held vertically, but 
it may be inclined at any angie to suit the work 

It is readily seen that with this device the point of 
the punch may be instantly placed in position, to 
exactly register over the hole in the die, and while in 
that position the free end of the apparatus may be 
lifted and the piece to be perforated placed in posi 
tion 

The lifting of the punch causes the device to rise 
or swing on its two sharp extremities, without slipping, 


and the punch returns to its exact position as pre- 


determined on A blow or two of the hammer drives 
out a disk in the metal and a ¢lean-cut hole is the 
result 

This arrangement may be used to punch holes in 


any stock not too heavy for a hammer and punch 
method, either in the shop or the fleld, and the system 
allows a very a 
curate spacing ol 
holes 

In shops ol 
places where a 
regular punching 
press is not avail 
able this device 
will be found 
practical and use 
ful 

It was designed 


the writer for 





own use and 
not patented 
THE INCLINED 
PLANE OF THE 
MORRIS CANAL. 
One of the most 


interesting hi wi 4 wt 
torical transpo! 

tation route of 

this ountry 


the old Morr! 
Canal, in New 
Jersey with 

curious inclined 
plane for raisins 
canalboats over 
considerable = ele 
vations In the 


era before the in 


troduction of 
railroad consid 
eration of the 


ost of construc- 
tion and time of 
operation of 
ocks naturally 
led ensineers to 
seek for some 
more expeditious 
and cheaper 
means of over- 
coming eleva- 
tions This led 


to the occasional At the Summit of an Inclined Plane—Car and Boat Entering Upper Reach, 


adoption, as in 


the Great Weat- 


Commencing the Ascent of a Plane. 
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ern Canal, England, of perpendicular lifts, and to 
the more extended use of inclined lifts or planes, the 
latter having proved to be at all times the more econom- 
ical. Inclined planes seem to have been first used by 
the Chinese, but their modern application to canal 
systems is due to Mr. William Reynolds, who used 
them in 1792 on the Shropshire Canal, England. Sub 
sequently, the system was carried into extended use 
throughout the canal system of England 

The Morris Canal was chartered in 1825; begun 
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July, 1825; completed from the Delaware River to 
Newark in 1831; extended to Jersey City in 1836, and 


its planes and lock chambers were enlarged in 1841. 
Originally the dimensions of the canal were: bottom 
width, 20 feet; top width, 32 feet; depth of water, 4 
feet; locks, 9 feet wide by 75 feet long. The planes 
were constructed on various plans, there being twenty 
summit and three lock planes in ali. In 1845 the 
canal was enlarged to a bottom width of 25 feet, top 
width of 40 feet, and the depth was increased to 5 feet. 
The section boats, jointed in the middle, were first 
introduced in 1845. They carried cargoes of 45 gross 
tons. In 1850 and 1860 all the planes were altered 
to summit planes and adapted to wire rope haulage. 
The most remarkable of these is the one near Wash- 
ington, New Jersey, which has a rise of 100 feet in 


a length of 1,600 feet The summit of the canal is at 
Fort Morris, 41.34 miles from the Delaware River, and 
60.80 miles from the Hudson River. The whole length 
of the canal is 102.14 miles. The boats, which are 
constructed in two sections to accommodate them to 
the changes of level of the planes and the canal levels, 


are jointed together by 


waterwheels, and 


whole of the plane. 
taining the waterwheels and other machinery, which is 
the top and bottom 
and at the end of the flume. As indicat- 
ing the relative economy of this system, it should be 


bottom and top of the plane 


and the main rope to the other 
the lower reach and up the plane into the upper bay, 


the engineer turns the tubwheel, which lets the water 


adapted to the needs of 


system as compared 


in the items of water and time. 
more machinery 


more expensive 
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latches and steadying pins, 
other. Transverse 
bulkheads separate the two compartments of the boat, 
each of which is actually a boat in itself. While the 
tons, the planes can 


The trucks, like 


sections, each section 
having eight wheels with double flanges on the wheels, 
strong stanchions to which 
hawsers. The tracks on 


a short distance 


under the water of the lower bay and rise up the in- 
cline above the water level of the upper reach, then 
descend into the upper reach and run a few feet along 
inclines is in general 
planes are worked by re- 

levers for regulating the 
supply of water and for the control of the brakes are 
in charge of a man who is located where he can see the 
He is stationed in a building con- 


mentioned that the quantity of water needed for these 
of the amount ex- 
pended in a series of locks of the same total height or 
arranged that as one 
winds upon the drum the other unwinds. The two ropes 


sheaves at the 


The car has a wire rope 
rope to one section 
To draw a car out of 


the drum winds 


unwinds at the other, 
In descending, the water is shut 
is allowed to descend 


Although the system is an exceedingly old one, there 
transfer was well 
at the time it was 
There are certain undoubted advantages in the 
with the system of locks; for al- 
though one lock is more economical than a short plane, 


than a series of 


locks of the same total lift, the economy being chiefly 
While a plane entails 
involve so much as 
five or six locks in 


remembered that 
what has been 
said applies mere- 
ly to canals of 
small capacity 
such as this old 
Morris Canal. The 
system would not 
be applicable to a 
modern canal of 
large size and ca- 
pacity. 

— 
MAKING A 
PHOTOGRAPHIC 
LENS 

Photography as 
a pastime holds 
the infatuated at- 
tention of thou- 
sands of people, 
old as well as 
young, to whom 
the possession of 
a camera is a ne- 
cessity, awaken- 
ing, as it does, a 
higher sense of 
the beautiful in 
nature and a 
growing love for 
the artistic as 
well as usefal 
phases of photo- 
graphic work. To 
take good pictures 
is a delight; to 
understand the 
chemistry of pho- 
tography makes 
it fascinating; to 
watch the com- 
paratively simple 
yet wonderfully 
interesting pro- 
cesses through 
which a piece of 
glass must pass 
before it is useful 
as a_ high-grade 
photographic lens 
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Fig, 12 


Fra. % 
VARIOUS PROCESSES IN THE MANUFACTURE OF A PHOTOGRAPHIC LENS. 
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the most important element of one’s whole outfit—is 
an education, giving a clearer idea of the value of a 
first-class iens, establishing the fact that science i 
required in lens making In fact, to the uninitiated 
the precision required in manufacturing high-grade 
lenses is astonishing, the greatest possible accuracy 
of calculation, to say nothing of care in grinding, 
polishing, et being necessary before a lens is ready 
for use in the camera 

Nowhere else in the world is there so large a manu 
factory of photographic lenses as that illustrated by 
the accompanying engravings from views taken in the 
works of C. P. Goerz, at Friedenau, near Berlin, Ger 
many The pictures herewith give no idea of the extent 
of the factory, which is four and a half stories in 
height, but they do clearly illustrate the various lens 
Making processes 

Few manufacturers of photographic supplies have 
made more rapid strides than the optical institute of 
Cc. P. Goerz, which was founded in 1888 as a small 
shop with three workmen Four years later the num 
ber of workmen had increased to seventy, and a rapid 
growth in the business followed the introduction in 
1893 of the double anastigmat lens, constructed a 
cording to the calculations of Herr v. Héegh, the sci 
entific assistant of the firm. Eight years after found 
ing the dusiness, in 1896, the number of workmen 
employed had risen to 350, necessitating the building 
of the factory mentioned above, accommodating a force 
of 700 men rhe output has steadily increased, mak 
ing extensions necessary, and branch factories have 
been established in Winterstein (Thuringia) as well 
n New York city 


it 

The glass from which some of the smaller, as well 
as some of the larger, sizes of lenses are made is ob 
tained in the shape of blocks such as are shown by 
one of the accompanying engravings (Fig. 14), the 
intermediate sizes being made from glass which was 
roughly moulded into shape while in a hot, semi-plastic 
state At one time all sizes were made from square 
blocks of plate glass, in the use of which there was of 
necessity considerable waste of material in that th« 
corners had to be chipped or cut off, causing a waste 
of time as well as labor. The glass must be of the very 
best quality, free from spots and strains, and as tran 
parent and colorless as possible What are termed 
the “optical constants” of the glass are ascertained 
and the blocks are properly marked and cut up into 
slabs of varying lengths and thicknesses by means of 
thin galvanized iron disks whose cutting edges are set 
with diamonds. This operation is clearly illustrated 
by Fig. 9, where two workmen are shown, one cutting 
off the corners of a block of glass, the other having 
a block in the machine and measuring the thickness 
of another in his hand 

rhe corners of the glass blocks are broken away 
I 
being known as shanking or nibbling, giving a rough 


y means of flat pliers called shanks, this operation 


approximation to the required circular form of the 
lens This having been done, the glass is ready for 
the various grinding operations First the “blank 
is reduced to the required thickness by grinding with 
wet sand on flat rotating cast-iron disks in the man 
ner indicated by Fig. 12. The edges of the glass blanks 


are smoothed by rotating disks in the edge or face of 
which are recesses for that purpose Then follows 
the rough working of the curved surfaces or rough 
grinding, which is done in the shop, shown by Fig. 2 

in the rough grinding process the workman holds 
the glass with both hands and presses it against the 
apidly rotating grinding shell, as indicated by Fig. 1, 
the grinding shell being kept covered with wet grind 
ing sand, the operator being careful! to have the grind 
ing action continuous and evenly distributed over 
the entire surface to be ground or shaped The cast 
iron grinding shells, of which several types are shown 
in the foreground of Fig. 8, are either concave or 
convex, according to the shape of the lens to be made 
Upon the uniform exactness of the shape or curve of 
the grinding surface depends the quality of the lens 
and for this reason the shells are frequently examined 
for imperfections due to uneven wear, being discarded 
when they are found to be inaccurate. Skillful grind 
ers, by exerting uniform pressure, preserve the proper 
shape of the shell until it is entirely worn out, which 
occurs when about a hundred of the medium size 
lenses have been ground 

From time to time during the rough grinding process 
the lens is tested with calipers and gages or tem 
plates, the latter consisting of brass plates the edge 
of which is given the same degree of curvature as 
the lens being ground, but in the opposite direction 
In other words, a convex template is necessary in 
testing the curvature of a concave lens and vice versa 
The workman places the template vertically on the lens 
and ascertains whether the edge of the template 
touches the lens at all points. The calipers, of which 
several are shown in the views herewith (see Figs 
1, 8, 11, and 12), consist of two aligning rods be- 
tween the points of “hich the thickness of the lens is 
measured. The rods may be moved toward or from 
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one another, one of them being graduated, a vernier 
indicating the distance between the points of the two 
rods and hence the thickness of the lens within one 
twentieth of a millimeter 

Having been rough-ground to its approximate shape 
and thickness the lens is ready for the final grinding 
operations, the truing or figuring, and polishing. The 
truing or figuring is accomplished by using shells 
similar to those employed in the rough-grinding pro- 
ess, but the grinding materials are of finer quality, 


and the shells are mounted in machines or “mills” 
driven by foot pedals, the object of this arrangement 
being to secure greater accuracy An enlarged view of 
one of these “mills,” showing an operator engaged 
in “figuring,” is presented in Fig. 11. The operation of 
figuring requires a degree of accuracy of which the 
uninitiated can have no adequate conception, for me 
chanical measuring instruments such as one would 
think might be employed fail to meet the require 
ments of accurate testing, and resort is therefore had 
to the observation of a physical phenomenon known 
as Newton's interference rings, which make their ap 
pearance with the prismatic colors of the rainbow 
when the lens being ground is pressed closely upon a 
testing glass, of which several are shown in the ex 
treme foreground of Fig. 14. The color, location, and 
regularity or irregularity of the rings indicate any 
departure from the correct surface, the test being so 
delicate as to clearly reveal the existence of an erro! 
as small as one ten-thousandth of a millimete1 

In order that the lens may be pressed evenly upon 
the rotating grinding shell the workman by means ol 
a special sealing wax fastens it to a handle such as 
may be seen in the operator's hand (Fig. 11) Sev 
eral of these handles, with lenses attached, are shown 
in Fig. 8, which also shows types of “common” hold 
ers to which several lenses are secured when they are 
of small size Figuring is done exclusively with wet 
emery, progressively finer as the lens nears comple 
tion, the finest serving to give the lens surface its final 
mathematically correct shape, a most careful supervi 
sion of the results secured during the several stages 
of the work being effected by means of the testing 


above 


glasses referred t« 

Polishing is the final operation of the lens-forming 
process, and this is done with rouge on automatic 
polishing mills such as are shown in Fig. 2 The 
operator covers the polishing shell with pitch into 
which he presses the lens, to the shape of which the 
pitch is thus carefully gmoulded The polishing pow 
der is then applied and the shell rotated. This opera 
tion of polishing is also constantly watched by the aid 
of the test glass, the average time required for the 
completion of the process being one day for a lens of 
five centimeters diameter The finished lenses are 
again measured with an instrument called the sphero 
meter, as illustrated in Fig. 10, and at the same time 
they are examined as to flaws in the glass. Small air 
bubbles are not detrimental, but lenses with spots or 


strains, the latter causing irregular refraction, are 


discarded, and the percentage of rejected lenses, 0 
waste, is quite considerable, lack of skill on the part 
of the workman also often spoiling valuable lenses 

Bearing in mind that the modern anastigmat lenses 
contain from six to ten lenses in combination, and that 
the above-mentioned waste must of necessity increase 
the cost of production, it becomes apparent that such 
lenses must be high-priced because of the difficulties 
encountered in making a single perfect lens. Another 
factor which increases the cost of manufacture is 
the variation in the optical properties of the ma 
terial furnished by the glass makers Glass blocks 
forming part of different shipments from the glass 
works are almost never absolutely alike in their 
optical constants, and owing to this fact it becomes 
necessary to frequently repeat the calculations of the 
proper shape of the lenses, necessitating new grinding 
and polishing shells, new testing glasses, et« 

Putting the single lenses together to form systems 
or groups is the next operation After being cemented 
together the lenses are centered by means of lathes 
of great precision, the lens being fastened to the 
end of the iathe spindle by means of putty Looking 
into the lens, the operator then ascertains whethe1 
the images or reflections of any bright body therein 
remain stationary while the spindle is rotated If 
necessary in order to fulfill this requirement he shifts 
the lens in the soft putty, and by means of a testing 
lever on the tool-rest of the lathe, as indicated by 
Fig. 6, the axis of rotation of the spindle is brought 
into coincidence with the optical axis of the lens 
Then follows the grinding of the edge of the lens in 
the manner indicated by Fig. 5, and as soon as the 
proper diameter is attained the lens is removed from 
the spindle and combined in the joining room with 
a mating lens that has been treated in a similar man 
ner The Goerz double anastigmat lens consists of 
two equal halves or combinations, each containing 
three lenses, which are joined or cemented together 
with very thin layers of Canada balsam 

After carefully cleaning the lenses and coating them 
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with warm bal.am the operator presses them well 
together, as indicated by Fig. 7, placing them upon 
the joining plate of the leveling apparatus illustrated 
by Fig. 4, in order to center them, a balanced testing 
lever being used to reveal even the slightest inaccuracy 
in the position of the lenses Having thus been com 
bined the completed systems of single lenses are 
thoroughly examined as to their optical qualities by 
means of testing apparatus such as is shown in Fig. 
13, located in a room from which light is excluded 
4 piece of ground glass ruled horizontally and verti 
cally by equally spaced lines, and lighted from behind 
by a small incandescent electric lamp, serves as a 
testing object, which may be shifted to the right or left 
at will by the operator as he looks through the lens. 
The images of the lines as formed by the lenses must 
be clearly defined in the optical axis and also at a 
distance from it, and when the objective is turned 
about its axis the image of the object should remain 
stationary The best or most favorable distance be 
tween the two lens combinations, that is, the interval 
with which the clearest definition is obtained, is also 
determined by the above apparatus within one-twen- 
tieth of a millimeter. Though this distance may have 
been determined beforehand by calculation, small cor 
rections, of which careful memoranda are taken, are al- 
ways necessary 

This having been done the lens systems are sent 
to the mechanical workshops, where they are mounted 
and upon the character of the mounting almost as 
much depends as upon the perfection of the lenses, 
the greatest possible mechanical accuracy being neces 
sary to assure the proper fitting of all the parts. The 
blanks for the mounts are turned, the tubes are sawed 
apart, and the flanges soldered in position in large 
shops, the threading and turning being done on speci 
ally designed automatic screw-cutting lathes like that 
shown by Fig. 3 Being assembled, the objective is 
now ready to be placed in the testing apparatus for 
examination as to its working as a whole If the 
definition is as good within an angle of sixty degrees 
as at the axis, the objective is pronounced satisfactory 
and is finally passed through the engraving machine 
to receive the proper inscription, etc 

As a concluding test, the objectives are examined 
in a testing studio to determine their photograpnic 
efficiency by taking pictures of large testing plat 
the preceding tests being of a purely optical character 
By these repeated tests for accuracy the buyer of 
such a lens as has been described in the processes of 
its manufacture is assured of getting only first-class 
goods and correspondingly satisfactory photographic 
results 
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The Current Supplement, 

Mr. Perkins concludes his interesting illustrated de 
scription of the new Berlin underground and els 
vated railway in the current SuprpLemMENT, No. 1402. 
The utilization of wastes and by-products in manu- 
factures is a subject which has been admirably 
handled by Henry G. Kittredge. Sir William Crookes 
recently read a paper before the Royal Society on 
“Radio-Activity and the Electron Theory.” The paper 
is reproduced in full in the current SupPLEMENT As 
a matter of comparative value, Professor J. J. Thom- 
son’s theories of radio-activity are likewise published. 
Readers will doubtless contrast these two papers with 
no little interest. The Report of the Bureau of Steam 
Engineering on “Liquid Fuel for Naval Purposes” is 
concluded Among the minor articles may be men- 
tioned those on the “World’s Coal Production and 
Consumption “Oil and Grease Separator;” “Temper- 
atures at Great Altitudes;” “A New Process for 
Treating Fine Iron Ores for Blast Furnaces;” ‘The 
f the German Chemical Industry,” and 


Development « 
“The Texas-Louisiana Oil Field.” 


>-o-.> 


H. L. Russell and E. G. Hastings describe a micro- 
coccus, isolated from milk, the thermal death point 
of which is 76 deg. C. for an exposure of ten min- 
utes As the temperature is raised to about 70 deg. C. 
some of the cells begin to succumb, but a small resi 
duum retain their vitality until 76 deg. C. is reached 
(Centr. f. Bakt., Zweit Abt., 8, 339) Using this or- 
ganism, the investigators Russell and Hastings have 
carried out some interesting observations upon the 
increased resistance of bacteria in milk pasteurized in 
contact with the air Heated in bouillon and in 
milk in closed vessels (sealed tubes) the thermal 
death point is approximately the same, viz., 76 deg 
C., but In milk heated in an open vessel the organism 
survived a temperature of 80 deg. C. It was found that 
this resistance is due to the protection afforded by the 
membrane which forms when milk is heated while 
freely exposed to the air, for in samples of sterile 
milk which were “seeded” with the organism and 
heated in an open beaker to 80 deg. C., numerous co! 
onies were obtained from the membrane on sub-cultur 
ing, while the milk below the membrane was sterile.— 
Nature 
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Electrical Notes, 

Connections have been made on the new telephone 
cable across Vineyard Sound between Vineyard Haven 
and the mainland, and communication by telephone 
has been established. The cable is four miles long, with 
terminals at Nobscot Lighthouse and Lamberton Cove, 
near Vineyard Haven, opening on the Atlantic 

The filament of an incandescent lamp is thrown 


into rapid vibrations in the cold state by the slightest 


disturbance. When the lamp is burning the oscilla 
tions readily die away This is not due to a loss of 
elasticity, but is probably due to a magnetic damp- 
ing effect The incandescent filament may be kept 
in a state of vibration by the simple device of bring 


ing a magnet into it neighborhood, provided that 
either the lamp or the magnet is fed by an alternat 


ing current 


Absolutely pure silve1 produced in the United 
States mint by electrolysis of fine silver, using an ele¢ 
trolyte of silver nitrate with 1 per cent free nitric 
acid. From the bar of silver 0.999 electrolytic action 
throws the silver down in the form of crystals, which 
are washed In melting these crystals the flux used is 
three parts fused borax and one part pure niter. The 
bar’s second melting is made without a flux to remove 
the oxygen introduced by the niter of the flux. When 
the silver is thus melted it is stirred with a piece of 
dry wood as long as the action due to the presence 
of oxygen continues, then poured into a chalk-lined 
mold, the bar cleaned with a brush and dilute sul 
phuric acid, and after being rolled out is ready for 


use—Mining and Scientific Pre 


One advantage that often comes from the use of 


the electric motor for machine driving is the com 
parative ease with which it may be ascertained 
whether a particular piece of machinery thus driven 
is operating at its highest efficiency This can be done 
by comparing the power consumed by the motor in 
driving it with the power used in driving anothe: 
similar machine For example, it has more than on 

been found that certain printing presses of a given 
make have been consuming from one to two horse 
power more than another similar pre notwithstand 
ing that the makers pronounced their apparatus in 
perfect running order, and in consequence placed the 
cause of this discrepancy on the electric motor \ 
brake test of the motors or an exchange of motors 
quickly showed the fallacy of this contention, and an 
easing up of the bearings of the press in different 
places has usually sufficed to get rid of this waste of 
powe! Increase of output of machinery driven by 
electric motors is, however, after all, the great desi- 


deratum which is achieved, and far outweighs in im 
portance the several other advantages incidental to 
electric driving—the saving of head room, for x 


ample, the absence of long lines of shafting, and the 


avoidance of power wastes. Indeed, the value of the 
power, whether furnished by shafting or by the eles 
tric motor, as compared with the importance of in 
creased product, is nearly negligible-——Cassier’s Maga 
zine 


The Centralblatt fiir Accumulatoren und Element 


enkunde publishes details of tests carried out by order 
of the French Minister of the Marine with secondary 
cells of French manufacture—presumably for use on 
submarines The method of testing the durabilit 
of the cells was as follows The cells submitted by 


the various manufacturers were connected up in series 
to form one battery, and were charged and discharged 
250 times. A current of 330 amperes was used for 
the first charging operation for a period of four hours, 
and subsequent chargings were carried out with the 
Same current for a period equivalent in ampere hours 
to a 50 per cent increase on the previous discharge 
from the battery The discharge was carried out at 
660 amperes, and was continued until the E.M.F. of 
any cell had fallen to 1.65 volts. Two chargings and 


dischargings wer¢ completed daily, and Sunday was 
Observed as a rest day The level of liquid in each 
cell was preserved constant by addition of water o1 
acid during the period of the test The cells which 
fell below 1.65 volts in 


ess than half an hour from the 
commencement of any period of discharge were with 
drawn from the series, and the plates submitted to ; 
fina] examination in presence of a representative of 
the makers. The number of cells entered for the test 
was 21, these being submitted by thirteen manufactur 
ers. The experiment continued from October 10 to 
March 17, and on the latter date only five cells were 
left as survivors of the durability test. The following 
are the trade names and final E.M.F.’s of these five 
cells: Heinz (1.860 volts) Union (1.790 volts), 
Metaux (1.772 volts), Max (1.714 volts), Fulmen 
’Arsonval (1.650 volts) Of the above five makes of 
Secondary cells. the first four are manufactured exclu 
sively with pasted plates The maximum weight of 
‘ecumulators for the French navy is fixed by the Min 
istry at 225 kg. The Heinz cell had a total weight of 
181 kg., of which 106 kg. represented the weight of 
the plates. 
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Santos-Dumont’s New Balloons, 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Santos-Dumont is constructing a new airship at 
the Lachambre establishment, which will be the small- 
est dirigible on record. With this minute airship he 
proposes to make the trip across Paris and land at the 
window of his apartment in the Champs Elysées. For 
this purpose he is having a special balustrade con- 
structed of copper tubes. The balloon measures 18 
feet in largest diameter and has a capacity of 260 cubic 
yards. It is somewhat egg-shaped, with a long point, 
and the length is about three times the diameter. This 
shape has been adopted in order to prevent the pitching 
movement of the airship. The framework of light 
pine will be suspended about 614 feet below the bal- 
loon by 44 steel piano-wires In the center of the 
frame is a Clement gasoline motor of three horse 
power, weighing but 26 pounds. The flywheel of 
the motor is a bicycle wheel of only 1.8 pounds weight 
The screw has 10 feet diameter and makes 200 revolu- 
tions per minute. It is to give the airship a speed of 
16 feet per second The basket is made of wicker- 
work and measures but 16 inches square and 35 inches 
high, weighing only 12 pounds. The envelope of the 
balloon is of varnished silk and weighs 66 pounds, 
while the total weight of the airship when afloat is 460 
pounds. The balloon will contain an air-bag of 60 cu- 
bic yards provided with a fan, to keep it swelled out. 
The balloon is to be first filled with illuminating gas 
in order to place the suspension wires and make the 
adjustments; finally it will be filled with hydrogen. 
The airship is to advance with the large end first, like 
Capt. Renard’s balloon “La France,” which was con 
structed in 1884 

This airship, the “No. 9,” has the same general form 
as the large airship, the “Santos-Dumont No. 10,” 
which is also in construction at the Vaugirard work- 
shops; the latter is to carry 10 persons. As to his 
proposed trip across the Channel from Paris to Lon 
don, the aeronaut stated that he had received two pro- 
positions, each from a well known person who wished 
his name kept secret for the present, offering him a 
prize of $50,000 for such a performance. One of these 
persons allows the aeronaut only three trials, while 
the other allows him five. In view of these restrictions, 
Santos-Dumont is not inclined to consider the offers, 
and remarks tnat M. Henri Deutsch allowed a period 
of five years for the Tour Eiffel trip, a distance of 
but 7 miles. The persons offering the prize stipulate 
that as a means of precaution no other aeronaut than 
Santos-Dumont is to make the attempt 

in a conversation lately held at Paris between Mr. 
James D. Phelan, former Mayor of San Francisco, and 
Santos-Dumont, the question turned upon long voy- 
ages, such as that from Paris to San Francisco. The 
aeronaut said that he was prepared to make such a 
voyage, and that if a number of San Francisco gentle- 
men could be found to put up a prize of $200,000, he 
would construct an airship at his own expense and 
make the entire trip on board of her, completing the 
undertaking within a year. 
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Another French Airship, 


Among the new airships is that of Messrs. Pau! and 
Pierre Lebaudy, which is being constructed near 
Mantes, and the trials are soon to be carried out above 
the Seine, so as to avoid accidents. The balloon is 
192 feet long and 36 feet in largest diameter, contain- 
ing 3,250 cubic vards. It is of peculiar shape, being 
flat on the under side so that it acts to some extent as 
an aeroplane. During the trials the car will be pro- 
vided with a guide-rope 160 feet long, which will be 
attached below to a float in the river, this to be heavy 
enough to prevent the balloon from rising. As the as- 
censional force is often very suddenly increased by the 
sun’s rays falling on the balloon, it is designed to 
prevent a sudden rising due to this cause It has 
been found that when the dispersion of a cloud allows 
the sun’s rays to strike the balloon, this may increase 
its temperature as much as 40 degrees C. above the sur- 
rounding air. In a balloon as large as the present one 
the rise of temperature would cause an expansion rep 
resenting cubic yards, suddenly increasing the lifting 
power by 1,050 pounds It is estimated that a float 
weighing half a ton will be sufficient to provide for 
this emergency. The envelope of the balloon, which 
weighs 0.6 pound per square yard or a total of 976 
pounds, is formed of a layer of stout cotton cloth 
pasted on each side of a sheet of light rubber. The 
outside is coated with a yellow protecting substance, 
recently discovered and known as “ballonnine.” It is 
found that this increases the tightness and also gives 
protection from the sun’s rays. The fabric thus con- 
stituted is very resistant and a piece a yard wide will 
stand a test of 3,500 pounds tension. Its impermeabil 
ity is unusual, as tests show a leakage of hydrogen of 
but 8 cubic inches per square yard in 24 hours, or prac- 
tically nothing Below the balloon i uspended a 
frame 68 feet long made of steel plates and tubes braced 
with piano wire. It carries a 45 horse power gasoline 
motor which operates two propellers plaeed on the 
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right and left of the frame, thrown on by friction 
clutches. These two propellers answer for the driving 
as well as the steering. 


ee 
Automobile News, 


Insuring against automobile accidents is a new busi- 
ness enterprise which has had its origin in the acei 
dents arising from the use of horseless carriages. The 
policies are issued to cover losses in a single instance, 
and are made out either for $5,000 or $10,000. It is 
said that steam-propelled vehicles have been barred, 
not because they are more dangerous to drivers or less 
easily controlled, but because records have proven that 
horses are more easily frightened by escaping steam 
than by any other cause. 

Dr. Robert Hessler, of Logansport, Indiana, recently 
made a thousand-mile journey in a gasoline autome- 
bile. What is of more interest, he kept a detailed rec- 
ord each day of the number of miles traveled, the 
amount of oil consumed, and the cost of repairs on the 
road. On figuring up he found that he had used up 
seventy-five gallons of gasoline, worth $8, and that 
85 cents had been spent on lubricants. That was all 
that was actually spent in operating the machine. 
During the journey one of the wheels was sprung, a tire 
was punctured, and a few bolts were lost. The repairs 
thus necessitated involved an expenditure of $10. It 
is no doubt likely that a similar outlay wouid have 
been incurred with any vehicle on a thousand mile 
trip. 

Word has just been received from Paris that Henri 
Fournier has once more accomplished the feat of 
breaking the world’s record for the mile and the kilo- 
meter. The trial was made on a new testing course 
between Ablis and St. Arnoult, near Dourdan, and the 
official figures are 47 2-5 and 29 1-5 seconds, respective 
ly, for the two distances. This beats the mile record 
of Mr. W. K. Vanderbilt, Jr.. made in France last 
August, by one second, and his kilometer reeord by 
one-fifth of a second, and is better by four and two-fifths 
seconds than Fournier's record-breaking mile made 
a year ago on the Coney Island boulevard, during the 
Automobile Club of America's speed trials. The record 
is equivalent to a speed of 75.9 miles per hour, which 
is scarcely exceeded by the new “Twentieth Century 
Limited” when spurting to make up lost time between 
New York and Chicago. At the present rate of in- 
crease it will be a very short time before the automo- 
bile capable of developing a speed of one hundred 
miles an hour will be an actual fact. Both of Four 
nier’s records, as well as Mr. Vanderbilt's, were made 
on Mors racers. 

+ 8 
Artificial Graphite. 

Mr. ©. G. Acheson, of caborundum fame, has re 
cently taken out a United States patent for a process 
of making artificial graphite. In carrying out his 
experiments Mr. Acheson had observed that by the 
direct passage of a heating current through a mass 
of coke, it was possible to free the coke of many of 
its impurities and to increase its conductivity to a 
marked degree. Later he discovered that carborun- 
dum and many other carbides might be directly trans 
fcrmed into graphite simply by volatilizing the non- 
carbon element It followed almost as a matter of 
course that the conversion of carbon to graphite by 
any method of electrical heating, depended upon the 
presence in the carbon of carbide-producing elements. 
It likewise followed that the impurities should 
be present only in such quantities as to permit 
the progressive transformation of the mass of 
coke into graphite, carbides being formed and de- 
composed, the volatilized non-carbon element com- 
bining with adjacent portions of the carbon Mr. 
Acheson found that an artificial mixture of carbon 
with impurities was unnecessary, since non-coking 
ceals and certain varieties of charcoal contain the 
proper minerals As the present patent states, the 
original distribution of volatile impurities is impor 
tant For example, petroleum coke in the form of 
lumps and in rough admixtures of iron or tron ore, 
can be suitably heated in an electrical furnace, there 
by causing the vapors of the metal so to permeate the 
entire mass as to determine its complete transforma- 
tion into graphite. 

—. —> + 0 ee — 

Work on the Canadian Niagara power plant is prog- 
ressing rapidly The tunnel will have a length of 
2,200 feet from the wheel pit to the base of the Horce 
shoe Fall, where it will discharge into the lower 
Niagara River. From the shaft to the pit the distance 
is about 900 feet, and of this length there remains 
only 48 feet to be blown out, From the shaft to the por- 
ta! the leneth is about 1,306 feet, and of this distance 
about 200 feet remain to be taken out. For the entire 
length the bottom bench remains to be taken out, but 
this can be removed quite rapidly. When this bench 
is removed the stone will be used for concrete work 
and backing. 
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USE OF PHOTOGRAPHS AS EVIDENCE. 


BY JAMES G. MO CURDY 


Ever since its inception, photography has rendered 
valuable assistance to justice by the popular nature 
of the data it is capable of producing One of its 
earliest services along this line was the improvement 
of the various “Rogues’ Galleries” scattered through 
out the country, where efforts were being made to 
keep a record of portraits of leading lawbreakers 


Prior to the advent of photography, likenesses of 


criminals, as sketched by the artist and reproduced by 


the wood engraver, offered but little aid to the 
officers of the law for purposes of identifi 
cation The camera, however, capable of catch 
ing each facial characteristic and fleeting ex 
pression, together with the ease with which its 
results could be duplicated without loss of any 


essential qualities, proved a most effectual help 
in the detection of criminals 

The States 
for 
fication 
Chinese certificates 


endeavored 
of identi 


United government 


many years to perfect a system 


yy description merely, in the matter of 


But so many frauds were 


that at last Congress was com 


the 


perpetrated 


pelled to adopt amendment of November 
3, 1893, requiring every such certificate to hav« 
attached to its face the photograph of the per 
son applying for the same. This clause in the 


distasteful to the Chin 





Exclusion Bill was very 
fought it 
but 


the 


ese, who with great energy through 


avail 
found 


out the country without 
When at 


must comply 


last Chinese that they 
with 
the 


hardly 


regulation or suffer 
the Pacific 
the 


the new 
photographers of 
the 


whom 


deportation 


Coast could meet demands of 


excited Celestials, all of had becom 


very anxious to be photographed before the ex 


piration of the time limit. Certificate photo 


graphs are not retouched, and any scar or othe: 


prominent marking upon the face is made as 
conspicuous as possible, to aid identification. The 
effect of the new law was most salutary, and whik 
frauds are still occasionally attempted, they are rarely 
successful 

When the foregoing facts are taken into considera 


tion, it is not at all surprising that the camera is held 
in wholesome respect by those who would seek to break 
the This last 


during great Boston 


law 
the 


or evade point was emphasized 


winter teamsters strike in 


where policemen riding with the drivers found cameras 


more fomidable weapons than firearms would have 
been. Somehow, when those bent on mischiet realized 
that any act of violence on their part would be duly 
recorded by the all-seeing lenses, to be brought up 
against them later the very boldest among them 
shrank from making a demonstration 

Although the photograph has been used for years 


as a means of identification, it is still looked upon in 


many courts with a degree of suspicion, when submit 
ted in general evidence This is largely due to the 
fact that photographic 
negatives, in the hands of 
skiliful man'!pulators, are 
capable of much “doctor 
ing,” and can readily be 


made to bear witness to 


untruths 


Yet realizing that all 
evidence is open to ques 
tion and must be thor 


oughly sifted, and trusting 


to photographic experts to 


unearth attempted fraud, 
the 
admitted in 
tice 
tensively each 

Finding by 
that a well-taken, untouch 


being 
jus 
ex 


photograph is 
courts of 
as evidence more 
year 


experienc 


ed photograph bearing up 


Fig. 1. 
on a case in point often € 
makes valuable evidence, 
many railroads, steamship 


companies and other 
porations are making it a 
practice to 
within easy 
employés, 
necessity 


mame or 


cor- 
keep cameras 
of their 
to be used when 


reach 
arises 
It has been decided to 
establish wireless telegra- 
phy apparatus on all sta- 
tions and on all passenger 
trains on Italian railroads. 
King Victor Emmanuel, of 
his own initiative, has, it is 
reported, recently appoint- 
ed Signor Marconi a Chev- 
allier of the Order of In- 
dustrial Merit. 
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CHINESE CERTIFICATE 


The Bleriot Searchlight. 


Fig. 3.—The Jupiter Searchlight. 
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ACETYLENE SEARCHLIGHTS FOR AUTOMOBILES. 

One of the essential conditions for the speeding of 
automobiles at night is the proper lighting of the road 
Ordinary side lanterns are inadequate, and therefore 
headlights which throw bright rays in advance of the 
vehicle must be used. Acetylene is well adapted for 
obtaining a brilliant light It is by no means uncom 
mon to see carriages provided with two 
placed at the right and at the left of 
Such lights should common 


We the 


searchlights, 


the vehicle 


have a generator 


shall consider some ofl French 


types of 
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STATES. 


searchlights at present most used; of the generators 


little is to be said, for the lighting system is the sanv 
for all, viz., a burner with adjacent jets, placed in the 


locus of a reflector, and a more or less intricate 


SVS 


tem of simple or compound lenses 


The generator of the Blérioct light (Fig. 1) may be 
regarded as a typical example of the generators us 
ually employed. It requires the employment of a 
special chemical compound of carbide and glucose 
which is called by its inventors, Messrs. Letang ani 
Serpollet, “acetylithe The compound has the great 
advantage over ordinary carbide of being less sensi 
tive to moisture, and of not leaving any solid residuum 

In order to introduce it into the lantern without 
difficulty, the generator is made in the form of a cyl 
inder which slips into the receptacle behind the re 
flector when the cover of the searchlight has been 
raised 


The generator is charged by unscrewing the cover, B 


When this is lifted it draws with it the cylinder, ¢ 





Fig. 2. 





ACETYLENE SEARCHLIGHTS FOR AUTOMOBILES. 





OF IDENTIFICATION USED IN THE UNITED 


The Ouvrard Searchlight. 
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Fig. 4,—The Ducellier Searchlight. 
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which contains the basket that holds the carbide, The 
bottom of the basket is perforated and furnished With 
vertical partitions, 8, which prevent the carbide from 
packing too solidly and facilitate the access of the 
Water The generator cylinder terminates op top 
tube, A, into which is jinty 
duced a tin cartridge containing ordinary carbide be. 
tween two plugs of wadding, and which serves a8 4 
purifier. The gas is obliged to pass through this tube 
the cock, R, and in so doing jt jy 
The water is poured into the cylinder, gE 
the proper level, after which generatg 
cylinder is put in place and the cover Screwed 
on. 
as those that use the Gay-Lussac briquette, jp 


in a gas conducting 


before escaping by 
purified. 


up to 
The lamp operates on the same principle 


which the gas pressure forces the water out of 
the bell as soon as sufficient gas is senerated, 
It is only necessary, therefore, to shut the cock, 
R, in order to stop its generation, but it is 
recommended that the charge be used up with. 
in three days. 

In the Ouvrard lamp (Fig. 2) ordinary cap. 
bide is used in the generator. The cover regts 
upon a which it compresses 
when the handle attached to it is turned dowy, 

The crushed carbide is placed in B first, after 
which the water is introduced into A through 
the threaded stopper, L. Its flow into the cay. 
bide is stopped by a center plug, C, which may 
gradually by means of the small 
It attacks the carbide therefore 
from The purifier, D, is placed above 
the carbide and centains broken pumice stone, 
The pipe the gas passes from the 
center of the purifier. It is at this point that 
the clearing up through the top of the gener 
Its lower extremity is fitted with 
a strainer, O, in order to prevent the entrance 
of solid matter. Another purifier of the same 
kind is placed just below the burner, which js 
its lower end. A rub 

with the gas outlet 
and a cock, G, serves 
supply of gas When the center 
plug, C, is the water and the 
flame is extinguished as soon as the supply of gas in 


rubber washer, J, 


be opened 
hand-wheel, H 
below 


outlet for 





ator starts. 


fitted with a strainer at 
bulb, K, communicating 
regulates the 
the 


closed 


also 
ber 

tube pressure, 
to regulate 


flow of ceases, 


the tube and pressure bulb is exhausted. 
The Jupiter (Fig. 3), constructed by Messrs. Des 
ponts and Godéfroy, makes use of any carbide, and 


constitutes a part of the lantern. In order to charge 
it. the water reservoir, C, which is held in place above 
the thumb-screws, is removed. The 
basket contained in the cylinder, A, is half filled with 
carbide and replaced in its position on the spring, J. 
rhe perforated with small holes and contain 
ing a cotton wick, the center of the 
carbide basket, from top to bottom. The tube is closed 
bottom but open at its upper end, which com 
with the water reservoir, hermetically 
closed by the needle-valve, P, against which the spring, 
The needle 
valve can be raised or low 
ered by means of the but 
ton, D, therefore 
serves to the flow 
of water the tube. 
The is filled 
through a hole covered by 
the threaded cap, Z, and is 
fastened to 
generator by thuml 
screws shown in the 
right-hand illustration. As 
soon as the needle-valve 
plug is raised, the wick be 


eylinder, K, by 


tube, A, 
passes through 


at the 
but is 


nects 


J, presses it 


which 

control 
into 

reservoir, C, 


hermetically 
the 


as 


comes saturated and acet 
commences [0 


ylene gas 
generate. To put out the 
light the needle-valve 1s 


closed and the flow of gas 


soon ceases. A metal tube 


extends from the gener 
ator to the burner and 
passes through the puri: 
fier, B. There are two it 


teresting particulars with 
reference to the burner of 
this apparatus: the first is, 
that if it becomes broken 
and there is no duplicate 
on hand, or if the carbide 
becomes exhausted, the 
burner may be immediate 
by a spring 
candle holder, such as 
used in carriage lamps. 
This is a resource which 
allows a journey to be com 
tinued under the best com 
ditions possible with a2 
ordinary lantern, since it 
utilizes the lens system of 


ly replaced 
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the searchlight. Another interesting detail is that if 
the burner is changed, it may, after it has been put in 
place, be turned in such a way that the plane of the 
light will be parallel with the lens. For this purpose 
it is furnished with a holder analogous to that em- 
ployed on a jointed gas fixture, 
Anyone who has set up a butter- 
fly burner and discovered after 
having sealed it, that the slot 
was not set right, will appreci- 
ate the special importance of 
this point 

The Ducellie: 
(Fig. 4) makes use of any car- 


searchlight 


bide. The generator is integral 
with the lamp, and the carbide 
basket is the only part made re 
movable, in order that it may 
be charged and cleansed 

The details of the lantern may 
be seen in the two diagrams on 
the left. The upper of these 
gives a general view of the sys- 
tem and the lower an outline of 
the different tubes. The carbide 
basket, B, has a vertical tube 
perforated with holes, passing 
through its center and arranged 
so that the attack on the carbide 
shall take place from below A 
capillary tube, #, feeds the 
water drop by drop from the res- 
ervoir, AK, whence it is conveyed 
by the tube 1, which ends in 
the chamber, J The reservoir 
is filled with water through the 
hole, M, which is closed by a cap 
After the operator has firsi 
closed the plug, N, and the cock, 
R, of the burner, the chamber, 
J, fills with air which cannot escape. The air closes 
the orifice of tube, A, and the water cannot flow upon 
the carbide 

It is only when the cock, R, is again opened that the 
air can escape by passing through the tube, A, and the 
tube, Z, which 
leads to the 
burner rhe 
water may then 
pass through A 
and £, and the 
gas generated 
escapes through 
the same tube 
Z, after havine 
passed through 
the purifier 


made of horse- 
hair and _  car- 
bide When, in 
order to extin- 
guish the light, 
the cock, R, is 
closed, the gas 
passes through 
the bent tube 
V, and the tube, 
A, and forces 
the water back 
into the cham- 
ber, J As the 





Automatic Switch (to the Left); Driving-Gear; 





The Carriage, with the Pen Thrown into Operative Position. 


and Rocker-Arm Switch. 
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water then ceases to trickle down on the carbide, the 
production of gas soon ceases. In case of over-produc- 
tion the gas passes from the chamber, J, through the 
water of the reservoir, K, and collects in its upper part 
whence its escape is provided for by the tube, D, A 





One of the Electrograph Machines, Showing Morse Key. 


second generator composed of horse-hair and carbide 
is placed under the burner. 

For small vehicles M. Ducellier manufactures the 
lanterns separate, and arranges them to be connected 
to a separate generator 





The Carriage, Lead-Screws, and Paper-Wrapped Receiving Cylinder. 


An Electrogram—Portrait of President McKinley, 
(Reduced.) 


THE IMPROVED ELECTROGRAPH—A FACSIMILE TELEGRAPH. 
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In thus summarily reviewing these different models 
of searchlights we do not pretend to have exhausted 
the subject, but have only wished to inform our readers 
as to the application of acetylene to automobile loco- 
motion by taking as a type the systems which have 
been called to our attention, as 
being in actual use.—Trans- 
lated for the Screnriric AMER 
CAN from La Nature 
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THE IMPROVED ELECTROGRAPH 
—A FAC-SIMILE TELEGRAPH 
In the Screntivic AMERICAN 

for June 15, 1901, there appeared 

an illustrated description of an 
instrument which marked a de 
cided advance in facsimile tele- 
graphs, As it was there point- 
ed out, this instrument, called 
by its inventors the electrograph, 
did not employ a chemically- 
printed paper or tissue to re 
ceive the pictorial message, but 
reproduced the picture transmit- 
ted, on ordinary paper with an 
ordinary pen. During the past 
year the inventors, Herbert RK. 
Palmer and Thomas Mills, have 
so far improved and so greatly 
simplified their machine that 
another description may not be 
without interest. Through the 
courtesy of Mr. H. C. Bunting, 
the electrician in charge of the 
new machines, we are enabled 

to give an account of the im- 

provements that have been made 

While the new machine does not 

differ in principle from the old 

the device has been changed in design with the re 
sult that difficulties met with have been overcome. 
The principle of the electrograph’s operation, as 
in all other electrical devices for the transmission of 
signals over great distances, is to be found in the 
making and 
breaking of an 
electrical circuit 
at predetermin- 
ed intervals. 
The transmit- 
ting and receiv 
ing machines 
are exactly siml- 
lar in construc 
tion, The driving 
power is obtain- 

ed from a 

1-6 horse power 

electric motor 

supplied by a 

20-volt storage 

battery and con- 
trolled by suit- 
able switches 
and resistances. 

The motor is 

belted to a worm 

gear connected 
with a friction 
clutch, which ro- 





Cylinder Bearing 
McKinley’s Portrait, 
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tates a shaft carrying the synchronizing and regula:- 
ing. devices, and an aluminium cylinder 24 inches long 


by about 2 inches in diameter 


The motor also drives the gears operating the double 
lead screws which control a carriage upon which art 
mounted a transmitting stylus, recording coils, and a 


pen By using storage batteries for furnishing power 


to the motor one of the most exasperating faults en 

untered in the old machines, the fault of speed 
variation, has been remedied. The motors of the old 
machines having been arranged for direct connection 
with the power or lighting circuit, a sudden drop of 


potential due to the falling on or off of a heavy load 
as that of a motor driving a printing press or other 
} 


heavy machinery, would cause a wide variation in the 


speed, thereby rendering it a matter of no little diffi 


culty to regulate the machines The storage batteries 
now used are connected with the lighting or power cir 
cult in such a manner as to continue charging while 
the machines are in operation. It therefore follows 
that an approximately constant speed is maintained 
at all times. Still other improvements to be found 
in the new machine are longer cylinders, by means of 
which greater scope has been attained. Furthermore, 
the addition of an extra lead-screw has given the 
carriage greater stability and has increased the accu- 
racy of the line-spacing mechanism In general, the 


construction has en reduced to a model of simplicity, 
in which new features of adjustment have been com 
bined 

In order to transmit a picture, a transmitting 
eylindrical sheet of zine is employed, which 
is merely an enlargement of a _  half-tone 
plate of the picture Since the variations in 
the surface of the zine sheet cylinder are con 
iderably more pronounced than those of the 
mall original, the transmission of lights and 
ac is facilitated The interstices of the 
ine plate are filled with a non-conducting ma 
terial, so that the entire surface is perfectly 
mooth Thus treated a zine sheet presents 
a fairly smooth, partially metallic and partially 
insulated surface 

The filled zine plate is curled around the 
eviinder of the transmitting machine Upon 
the surface of the zine plate glides a stylus, 
which is caused to travel along the rotating 
cylinder by means of a carriage, very much as 
the reproducing stylus of the phonograph is 
caused to travel along the sound record. Thus 
the stylus comes into contact with every portion 
of the transmitting cylinder, describing a con 
tinuous spiral as the cylinder rotates and the 
carriage travel Upon a piece of ordinary 
paper wrapped upon the cylinder of the receiv 


ing instrument plays an inked pen, which is 


caused to trav 1long the cylinder Since 
Lhe ame instrument can be used either in 
transmitting or receiving messages the carriage 


is vrovided with both a stylus and a pen so 


mounted that either can be thrown into or out 
of operative position rhe stylus, as the cylin 
der rotate glides over a surface partially me 
tallic, partially insulated. When in contact with 


the metal a circuit through the line and receiv 
ing ‘instrument is completed, and a line or dot 
is traced by the pen of the reproducing instru 
ment, corresponding in length with that traced 
by the transmitting stylus. When the stylus 
is in contact with an insulated portion of the 
zinc sheet, the circuit is broken, and the pen of 
the receiving instrument is withdrawn from the paper 
Thus an electrogram, a facsimile of the original pic 
ture is made 

The pen of the receiving machine is actuated by 
electromagnetic coils, by the making and breaking of 
the cireult, so as to reproduce the dots of the half-tone 
plates. These coils are operated up to a very high 
speed without perceptible lag The pen is lifted from 
the paper with a speed equal to that of its closing 
impulse, The description of the magnetic coils previ 
ously published appiies to those used in the present 
machines, for which reason it is unnecessary to go 
into details 

In order to synchronize the two rotating cylinders 
so that the picture may be exactly reproduced, resist 
ance colis are employed which can be cut in and 
out of the’ field of the motor. It is clearly necessary 
to synchronize the two rotating cylinders, in order 
that the pieture may be clearly reproduced. For this 
purpose a special synchronizing device has been in 
vented, which operates a rocker-arm serving the pur 
pose of alternately cutting in and out the regulating 
and recording ° relays at the proper portion of the 
revolution 

About one-eighth of each revolution is used for 
regulating purposes; in other words, during that 
portion of the revolution the rocker arm, operated 
by a cam on the main shaft, cuts out the picture cir 
eult and throws the regulating relay into operation 
Whatever gain one machine may make over the other 
during the revoijution is corrected at this time, the 
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fast machine being held until the slower machine 
reaches a corresponding position, whereupon both are 
started together again. Ordinarily both machines are 
set to stop at the end of every revolution. Just as 
they enter the regulating portion of the revolution, 
the line is opened for a short space of time at both 
the transmitting and receiving ends. The first ma 
chine finishing the revolution closes the line through 
its own regulating relay; but as the line is opened ai 
the other end no action results until the machine at 
that end also reaches the end of the revolution. The 
line is then closed and both machines start simul 
taneously on the next revolution, by the releasing of 
the “control” magnets. 

One of the characteristic features of the new ma 
chines is an auxiliary device for automatically chang 
ing from the ordinary Morse instrument to the elec- 
trograph and vice versa. At one side of the machine 
is a lever arm attached to an ordinary telegraph 
sounder, which arm is controlled through the com 
bined action of its magnets. A spring and a liquid 
dashpot automatically switch the main line. When 
the picture mechanism is in operation, the lever arm 
is held down and the picture circuit cut in; if, how 
ever, the line is opened and held open for from five 
to ten seconds, the arm is slowly raised. When the 
arm reaches the upper position the electrograph is cut 
out and the Morse instrument switched into circuit 
In operation the machines are connected with a tele 
graph wire in the same manner as the regular Morse 
instruments without any change whatever 
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Warner’s Ranch, in San Diego County. These people 
have been here for generations, and failing to under- 
stand that the property belongs to the white man, 
have made a protest; but despite this they will have 
to move on, the government proposing to purchase a 
large tract for them, where, doubtless, they will he 
allowed to remain in possession for all time 

Contemplating the Indians of the Southwest, one 
is impressed with the fact that here are a people cor- 
responding almost exactly to the people of the so-called 
stone age. This was essentially true of the coast and 
island natives. Within comparatively a few centuries 
they were provided with weapons and implements of 
stone, wood and shell, having no metals of any kind. 
In some camps of the Southwest Indians to-day almost 
a similar condition of affairs is seen; the people pre- 
ferring to grind their grain in a stone metate, with a 
stone pestle—one of the commonest objects found in 
graves and kitchen middens; but in modern times 
the temptation is too strong, and the average Indian 
will buy a cheap basket from a store, or a mill, or a 
wooden pestle, and a set of tin dishes, than undertake 
the arduous process of making these articles 

Many of the Indians, so far as their habitations go, 
represent a very low type of civilization This is 
well illustrated in the accompanying photograph, 
which shows the home of a Pima Indian, which 
in construction compares with the dens, nests, 
or abodes of many animals The maker selected a 
tree with spreading root and overhanging branch 
Against this he piled a few logs or limbs, pack 
ed the interstices with brush and filled the 
holes with a coating of mud The door, as 











AN INDIAN MUD AND ROOT HOUSE IN ARIZONA, 


The picture is sent at the rate of one inch per min- 
ute of the cylinder length; that is, a picture or cut 
which occupies the whole length of the cylinder, 24 
inches, will be transmitted in 24 minutes’ time. The 
speed of transmission, of course, varies with the fine- 
1ess of the mesh in the original picture. It has been 
estimated that the space occupied by a cut in a news- 
paper could be filled by an equivalent number of 
words telegraphed by an ordinary operator at a speed 
of 25 or 30 words per minute. Hence, the time re- 
quired in transmitting a picture by means of the elec 
trograph is exactly the same as that consumed in tele- 
graphing a verbal message. About forty minutes are 
required to prepare the zinc plate for transmission, 
and about thirty minutes to prepare the electrogram 
for newspaper printing. On a 1,500-mile circuit only 
eighty minutes are required to prepare a zinc enlarge- 
ment, transmit the picture, and reduce the electro- 
gram for the press. That this can be practically 
attained has been proven by severe tests made over 
the Western Union, American Telephone and Tele- 
graph Company, and the Associated Press wires. That 
the machine has probably considerable newspaper 
value is demonstrated by the fact that Mr. Arthur 
Leslie has undertaken its commercial introduction 
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SOME CURIOUS HOMES. 
The Indian question is arousing some interest in 


California on account of the dispossessing of the In- 
dians who have so long lived on what is known as 


seen, was made by leaning a small limb against 
the tree and packing mud against it. On the 


top, as a roof, brush of various kinds was 


thrown. This is “home” t 


a Pima family 
which appears to thrive; a house which, while 
not as low in the scale as those of the native 
Australians, differs from them only in rank in 
being permanent The beautiful structures of 
the orioles, the elaborate house of the gardener 
bird, with its lawn and freshly-plucked flowers, 
the neatly-made nest of some of the stickle 
backs or the nests of some insects, as mere 
dwellings for a greater or less time, show that 
some animals are far ahead of some human 
beings in mere constructive ability 

All Pima dwellings are not of this class. 
Some of the huts resemble huge bee hives, and 
are made as were the early coast native huts 
of four hundred years ago. Eight or ten poles 
are thrust into the ground, ten or fifteen feet 
apart, and jointed at the top, over which fine 
branches are placed, points down, unti! the 
entire hut is covered with a mass of vertical 
twigs. Around it, at various heights, are bands 
of wood, made of limbs, holding the pseudo 
shingles in place. The base is banked up with 
earth to keep out the water, a small opening 
or entrance, three feet in height, being left on 
one side; and in lieu of a door a gunny sack 
Among the Pimas, who number on the Pima 
agency of Arizona forty-two hundred, some at 
tempt is being made to better their physical 
and moral condition. Among the Papagos at 
San Xavier, two hundred and ten are Catholics. 
Presbyterian missionaries are working among 
them and the Maricopas, but they have sue- 
ceeded in obtaining a church membership of 
only one hundred and seventy-four out of about 
twenty-five hundred. The Catholics support the fine old 
mission of San Xavier del Bac near Tucson, and one at 
Santa Cruz. The women, many of them, are excellent 
basket makers, and this art is being encouraged as a 
means of making the tribe self-supporting. 

The Yuma Indians are almost equally destitute of 
anything that savors of improvement Father Engle 
hardt, in referring to them and the Mojaves about the 
Needles, says “They are in a most deplorable condi 
tion as to morals and progress toward civilization 
They live under sheds made of sticks in summer, and 
in sweathouses or artificial caves in winter When 
one of their number dies, all his property, as ponies 
etc., is burned along with the body. In addition, rela 
tives sacrifice large amounts of property, buying silks 
and clothing to add to the splendor of the funeral 
pyre. This custom along with drunkenness and 
gambling absorbs all the Indians’ earnings.’ 

It is an interesting fact that at the present time the 
best railroad laborers in the vicinity of the Needles 
are Indians, and despite their peculiar methods of 
living, they are highly regarded as laborers by the 
railroad authorities; in fact, they are about the only 
people who can endure the terrific summer heat of 
this region. All the Indians in this vicinity have for 
years, in fact for centuries, received the earnest at 
tention of the missionaries of the Catholics, and 
schools of various kinds are maintained by different 
denominations, but doubtless little can be accom 
plished, especially among those who live near the bor 
der or railroad towns 
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DE BRADSKY AIRSHIP DISASTER. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Baron de Bradsky, accompanied by M. Morin, made a 
trial of his airship on the 13th of October. When 
above the suburbs of Paris and at a height of 300 feet, 
the car became detached from the balloon and fell to 
the ground. The aeronauts were instantly killed and 
the car was, of course, wrecked. The start took place 
early in the morning from the Lachambre establish- 
ment in the southwestern part of the city. The aero- 


nauts mounted the car, and while the assistants held 


the ropes, the balloon rose under the force of the as 
censional screw rhe propelling screw was then 
iried, and all seemed to work well After bringing 


the airship to the ground, the aeronauts started for the 
final launch, and when at a certain height the signal 
was given and the balloon let go It rose slowly at 
first, then rapidly At 150 feet the propelling screw 
was put in movement and the airship seemed to be di 
rected with ease It was intended to take the bal 
loon above the Issy maneuvering grounds to the south, 
but soon it was seen to take a northerly direction and 
come over the city. A strong wind was blowing in that 
direction, and no doubt the aeronauts could not make 
headway against it. They made a number of evolutions 
in large circles above the Champ-de-Mars and the In 
yalides. The wind proved too strong, and the airship 
was forced to take a northerly course over the city 
It passed above the Opera, and was observed with great 
interest Above the northern part of the city a rather 
heavy fog concealed it from view At 9 o’clock in the 
morning the airship passed over a wide plain outside 
the city, and the aeronauts had succeeded in lowering 
it to 300 feet height and sailed along at that distance. 
They hailed one of the passers-by and inquired for a 
good landing place Shortly after this, the airship 
was seen to take an inclined position, then the car 
became detached from the balloon, first 
in front, then in the rear, and fell with 
frightful rapidity The balloon which 
was still swelled out, rose rapidly The 
car, Which was quite heavy, as it was 
built of steel tubes, fell violently on the 
ground, inclined at an angle of 45 degrees 
and sunk partly into the soil The un 
fortunate aeronauts were found dead; 


like Sever 


), they fell in an upright po- 
sition The lee bones were terribly brok 
en and mangled M. de Bradsky had a 
large gash in the head, due to a fall 

It is to be remarked that this accident, 
so like that of Severo and his companion 
Saché, was due to an entirely different 
cause In the former case the balloon 
caught fire from the motor and exploded, 
while in the latter the car became de- 
tached from the balloon Steel piano- 
wires about 0.06 inch in diameter were 
used to attach the car, and these were 
fastened to a wood support running along 
the balloon and provided with eyelet holes. 
The wire was passed through the eyelets, 
then wrapped around itself, forming a 
loop. An examination which was made 
by experts seems to prove that the wires 
were not broken, but simply became unwrapped, due 
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and the rest followed rapidly. According to several 
witnesses the airship took an inclined position, and 
this would be likely to produce such an effect. The 
main balloon was not provided with an interior air- 
bag such as Santos-Dumont and Severo used to keep 
it swelled out in shape as it lost gas, and consequently 
was less likely to keep a straight position in the air. 

Baron de Bradsky was a native of Saxony, 36 years 
of age, and had studied the question of dirigible bal- 
leons for five or six years, devoting his large fortune 
to this pursuit Last year he had already built an 
airship, but on account of defective construction could 
not carry out his experiments until this year. M. 
aul Morin, who was attached to the Lachambre es- 
tablishment, was a distinguished engineer ana aero- 
naut and one of the best known in Paris, having taken 
up this line of work as early as 1875 
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First Transatlantic 





The 
The daily press has published the news that Mar- 





Wireless Message? 


coni has succeeded in transmitting wireless messages 
across the Atlantic from the station at Poldhu, Corn 
wal! Marconi himself has refused either to affirm 
or deny the report Whether any credence is, there- 
fore, to be given to the newspaper accounts is an 
open question The New York Sun’s correspondent, 
however, states that he has confirmed the report 
from other sources It is said that the officers of 
the ship have given it out that the first message re- 
ceived was one of congratulation, and that on Monday, 
November 3, Marquis Solari, who came in from Table 
Head, received several messages from Poldhu on the 
“Carlo Alberto” as she lay in the harbor. Marconi has 
promised to give out a statement. 
. 2+O+@e 

The Crawford-Voelker Incandescent Electric Lamp. 

The inventor of the Crawford-Voelker lamp claims 





THE WRECK OF DE BRADSKY’S AIRSHIP. 


to have discovered a method of effecting a chemical 
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thereby obtaining for the first time a true carbide 
‘filament. The filaments made under the new process 
are said to possess a higher specific resistance than 
carbon filaments; seem to disintegrate much more 
slowly, and are practically uniform in their resistance. 
Lamps running to such high voltages as 500 have been 
successfully made and apparently do not possess the 
same delicacy as the 200-yolt lamp of commerce. The 
Crawford-Voelker lamp at the start shows an economy 
of 39.8 per cent; after 500 hours of burning there is 
50.4 per cent economy. At the end of 1,000 hours, 41.6 
per cent economy is shown. These percentages are 
based upon tests made by Sir William H. Preece, with 
lamps of various manufacturers. 
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A Chance for Laventors, 

The Johannesburg Chamber of Mines is desirous of 
taking steps io obviate or minimize the occurrence of 
miners’ phthisis, and invites practical suggestions and 
plans for combating the causes leading to the same. No 
definite information is before the Chamber as to the 
causes of the disease, but the general assumption is 
that it is chiefly due to the inhalation of fine dust 
given off during the machine drilling operations. The 
Chamber offers the following awards for the three best 
practical suggestions and devices on this subject, viz., 
First prize, $2,500 and a gold medal; second prize, 
$1,250; third prize, $500. 

In suggesting devices for attaining the object desired, 
the following points are to be specially taken into con 
sideration: (1) The applicability of the device or the 
apparatus to the existing system of machine drilling; 
(2) the practical demonstration of the device or ap 
paratus 

The judges, before making the final award of the 
prizes, will be entitled to require tests, and if the 
are not satisfied with any proposed ce 
vice they will be at liberty te re 
open the competition, or award a part 
only of the prizes. The papers in con- 
nection with this subject must be ac 
companied by the plans, models, or ap- 
paratus of the devices suggested, and 
will be receivable A. At the offices of 
the Chamber of Mines, post-box 809, Jo- 
hannesburg, up to the 15th of February, 
1903. B. At the London agents of the 
Chamber, Messrs, Barsdorf & Co., Wool 
Exchange, Coleman Street, E. C., up to 
the 15th ef January, 1903 C. At the 
Paris agents of the Chamber, the Com 
pagnie Francaise des Mines d'Or et de 
l'Afrique du Sud, 20, Rue Taithout, up 
to the 15th of January, 1903 

The judges for the award of the prizes 
will consist of two members of the Trans 
vaal Medical Seciety, two members of the 
Mine Managers’ Association of the Wit 
watersrand, anil two members of the Me 
chanical Engineers’ Associetion of the 





Witwatersrand, together with three con 
sulting mining engineers to be selectd 
by the Transvaal Chamber of Mines, and 
two practical rock drill miners to be se 
lected by the Mine Managers’ Association The de- 
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$10,000 Donated 
to Hypnotism. 


Dr. X. La Motte Sage, a Noted Scientist, Donates $10,060 
to Be Used for the Publication and Free Distribu- 
tion of a Valuable Work on Personal 
Magnetism and Hypnotic 
Influences. 


Wants to Demonstrate the Practical Value and Power of This 
New Science in Business, in Society, in the Home, 
in Politics, in Love, in Disease and as a 
Factor in Influencing and Swaying 
the Minds of People. 


»|Prominent Business and Professional Men, Ministers of the 
Gospel and Others Heartily Indorse the Movement 
—A Noted College Undertakes the Work 
of Free Distribution. 


Any One May Get a Book Absolutely Free so .Long as the Edition 


Lasts 


and Master the Hidden Mysteries of This Marvelous Power 
at His Own Home—Many Jealously Guard- 
ed Secrets Made Public. 


Carnegie is giving away his fortune for libraries. 
Dr. X. La Motte Sage purposes to put the most 
useful book in all libraries free of charge right 
into the homes of the people. For this purpose he 
has just donated $10,000, and a big publishing 
house is busy day and night turning out the books 
for free distribution. The book Dr. Sage wishes 
to distribute free of charge is entitled “The Phil- 
osophy of Personal Intiuence.” it is heartily en- 
dorsed by the ablest business men, ministers, doc- 
tors and lawyers of two continents. It is beauti- 
fully illustrated with the finest half-tone engrav- 
ings, and every page is brimful of intensely inter- 
esting and practical information. It is a book 
which should be in every home. It is by far the 
most remarkable work of the kind that has ever 
been written, and it has truly created a sensation 
in the book world. 

It explains numerous instances in which people 
have been secretly and instantaneously controlled 
by hypnotic influence, It tells you how to learn 
to protect yourself from the use of hypnotic power 
over you. It tells you how to learn to develop and 
use your magnetic power so as to wield a wonder- 
ful influence over those with whom you come in 
contact. 

Men like Vanderbilt, Morgan, Rockefeller and 
other millionaires have studied the very methods 
explained in this book and have used them in their 
business to pile up millions. This book lays bare 
secrets in the lives of rich men of which you have 
never dreamed. 
of personal magnetism, hypnotism, ete., and dis- 
closes the real source of power and influence in 
every walk of life. It contains secret information 
of inestimable value to every person who wants to 
succeed in life. Many of the nv st prominent —_ 
lic men in this country have obtained this book 
and read every line, and they are daily using its 
teachings to their own profit and gain 

It tells of a secret, instantaneous method by 
which you may produce a state of insensibility to 
~ in any part of the body, so that the teeth may 
” extracted and surgical operations pe rformed 
without the use of cocaine, ether or anaesthetics 
of any kind. 

It tells you how to learn to induce sleep in your 
self or others at any time of the day or night that 
you may desire. It tells you of a subtle power by 
which you can develop your mental faculties, im 
prove your memory, eradicate disagreeable tem- 
pers and habits in children, strengthen your will 
power and rise to a position of p prominence in your 
community. It will truly make you a leader of 
men. 

If you have not achieved the success to which 


It reveals all the hidden mysteries | 


| 


| it was possible for the average man 





your abilities and talents justly entitie you, if you 
would like to secure a good paying position, obtain 
an increase in salary, if you care to rise higher in 
your accepted business or calling, if you desire to 
wield a greater intiuence over others, if you care to 
win the love or friendship of some one you know, 
or if you long for fame or renown, you should write 
for a copy of this remarkable book at once, 

The following extracts from a few of the letters 
received from come of the people who have read 
the book give an idea of ite unusual character and 
ereat value; 

T. L. Lindenstruth, 30 East South Street, 
Wilkesbarre, Pa., says: “Your work on personal 
magnetism is a fortune to anyone starting in life 
It is absolutely sure to bring success.” 

A. J. MeGinnia, 0 Ohio Btreet. Allegheny, Pa., 
says: “When I wrote for your book I was labor- 
ing by the day. Now IT am managing a business. 
This is certainly the best proof that could be 
offered of ite great value. 1 advise every man 
who wishes to succee:| in life to get a copy at once.” 

G. &. Lincoln, M. [)., 101 Crutchfield street, Dal- 
las, Texas, writes: “Your methods of personal 
influence are marvelous, I have used them on my 
patients with wonderful results.” 

8. R. King, M. D., Gilliam, Ind., writes: “You 
have truly sent me the most remarkable pook I 
have ever read. Your instruction in personal 
magnetism is simply prand. It gives one a power 
and an influence over others which I did not dream 
*o sequire 
Your book is worth more than gold to anyone 
starting in life. Its value cannot be estimated. 
My only regret is that it was not in my hunds 
when I was a young naan, 

The New York Tnrtitute of Science has under- 
taken the free distribution of the book referred 
to. Big roller presses are running day and night 
to supply the demand until the $10,000 worth of 
books are distributed free. On account of the 
great expense incurred in preparing and printing 
this book only those are requested to write for free 
copies who are especially interested and really apd 


truly desire to ac hieve greater success, @btain 
more happiness or in some way better their condi- 
tion in lite. Please do not write through mere 


curiosity, aa the free edition is limited, If you 
wanta book write to-day, as the copies are going 
very fast. Never before in the history of the 
publishing business bas there been suc ha great 
demand for any book as to-day exists for “The 
Philosophy of Personal Influence.” 

Remember, at the present time it will be sent to 
your address absolute ly free, postage prepaid 
Address New York Institute of Science, depart- 
ment P T 5, Rochester, N, ¥,. 
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Poster Label for pickles, relishes and 
preserves Ss E Van Voorhis 

Richter’s Popular Comet ocks for build 
ing blocks, F. Ad Richter & Co 






Jewel Coffee Co 9,f 











Skirt Facing for skirt facings, Sutro Bros 
Braid Co 
White Owl Shoe,’' for shoes, L. Wolfson i 
“World's Fair Wafers,’ for a confection, 
I Jordan oo cleneeoese 9,530 | 
PRINTS 
*Comet trand,’ for syrup, American Litho 
graphic Co 576 
Globe Brand for syrup, American Litho 
graphi Co 711 
A printed copy of the specification and drawing | 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from | 
this office for 10 cents, provided the name and 
number of the patent desired and the date 
given Address Munn & Co., 361 Broadway, New 
York 
Canadian patents may now be obtained by the tn 
ventors for eny of the inventions named in the fore 


further 


going list For terms and 
New 


address Munn & Co., 361 Broadway, 


particulars 
York 





NEW BOOKS, ETC. 
Tue Ross Brrp Starker. A book for 
naturalists By Charles Dixon. 


field 
A 


pamphlet covering 20 pages, descrip- 
tive of the value of the improved 
binocular field glass. Illustrated 

‘ with several half tone pictures of| 
birds and animals. London, Eng- | 
land: Ross, Ltd. 


THE RELIABILITY OF THE WHITE 





HAS BEEN PROVED BEYOND QUESTION. 


In the 00-mile Reliability Contest from New York to Bostun and return, arranged by 
the Automobile Club of America, three White Steam Stanhopes covered the distance 
witout stop or trouble of any kind, a perfect performance. 

wo White Delivery Wagens (the only delivery wagons ever completing an 
endurance contest) also proved their reliability by coming through without mishap 

These remarkable results immediately following the English endurance run—in which 
the White was one of the two machines out of seventy to make a perfect record prove 
beyond a shadow of doubt the perfection and trustworthiness of the White motive power, 
it can be depended upon at all times and under all conditions, 

Write for full particwars, including Prof, Thurston's report on our steam 
generator, and the official reports of important endurance contests, 


WHITE SEWING MACHINE C0O., (Automobile Department.) Cleveland, Ohio. 


22 Union Square, New York. N. Y. 608 Main Street, Buffalo, Y 
i) Tremont Street, Boston, Mass. ohh Re ene Avenne, SL Mich. 
9” Post Street, San Francisco, Cal. ) Rose Bulldine, Cleveland. Ohio 
5079 Center Avenue, Fast End, ‘Pittsburg, Pa. a0 Olive Street, 8t. Louis, Mo. 
1:61 Stout Street, Denver, Col. 
Walter C. White, European’ Representative, 19 Princes Street, Westminster, London, Eng. 
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Waltham Watches. 53 (GARS 


. “MADE AT KEY WEST.— 
In records that defy These Cigars are manufactured under 


the most favorable climatic conditions and 


. 9 
the tooth of time. from the mildest blend§ of Havana to- 


bacco. If we had to pay the imported 








**The Ferfected American Watch,” an illustrated book cigar tax our brands would cost double the 
of interesting information about watches, will be sent money. Send for booklet and particulars, 
{ree upon request. CORTEZ CIGAR CO., KEY WEST, 





American Waltham Watch Company, 


THE NEW = SOLD GALVANIZING. 
WINTON Orient N Motor Cycle. 


* iit SAMPLES anoINFORMATION on APPLICATION 
Beyond question the most luxurious and | 
| 




















NICKEL 


Electro-Plating 
Apparatus and Material, 


and mistakes in carrying forward 
don’t occur where the Compto- 
meterisueed, It saves half the 
time in doing the work and all 
time looking for errors. Solves 
with great rapidity and absolute 








Mistakes in Addition, 
Office Headache, 
complete high grade automobile ever man 
ufacturgd in America. 


THE 
Hanson é ven Winkle 


Ne Js 

1986 L ioartye an N. We 

DA RWB. anal St. 
Chicago. 


aceuracy ail arithmetical prob- 
lems. Yhy don’t you get onel 
Write for Pamphiet. 


FELT & TARRANT MFG CO, 
62-66 lLLinols ST., Cricaco 


.-©fTO THE TRADE.... 


‘Our Double Door Furnace Che Cypewriter Exchange 


14 Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 
817 Wyandotte St,, 

KANSAS CITY, MO. 
209 North 9th St., 


it will be in the bands of agents and at 
our branch depote In a very few weeks. 
Twenty H. I’. motor, new body design, ete. 














If interested in knowing more, write us 








THE WINTON MOTOR CARRIAGE CO., | 
Pactory and General Offices, CLEVELAND, O., U.S.A 
New Yor«e CHICAGO Boston PHILADELPHIA 





- PRICE $260.00 

Fitted with the New Orient 3 H. P. Motor 

IT WiLk PAY YOu TO KNOW US. Speed over 4@ Miles per hour. |For WOOD or HARD and SOFT COAL. 
| The Most Powerful Motor Bicycle in the World | 

We build patterns for all kinds of machin- “ “ % HE - 

ery and architecture at reasonable rates. Write for Particulars, Agents Wanted. | f R’ T i meet | popular and prac tion 

ket. The double doers will ac- 


We have constructed a line of machinery WALTHAM M MFG. _cO.. Waltham, Mass. | 
R ae peepee os aot 
A coal as well as weed, 1 fire- 


for the accurate shaping and spacing of the 
pot is lined with genuine fire clay 


teeth of all kinds of gear—rack and ratchet " 
patterns. Superior 2 hand work and much KLI P-] K LIP P The Pocket 
ean "i PATTERN W Ltynwernterprtedl n- | O tiling, which we guarantee for ! 


BUFFALO GEAR & PATTERN WORKS, Buffalo, WN. Y. ae ee eae | 


ST. LOUIS, MO. 
OUR CARRIAGES STREN GTH | fase ie epeeeales a to i 536 California St., 
EXCEL IN 9| Tr et 
| 
FINISH promt pal on FRONT RANK STEEL FURNACE CO., ——e 


ront Rank Furnaces SAN FRANCISCO, CAL. 
in use in St. Louis alone!! aft We will save you from W 
Write for Catalogue | to 508 ou Typewriters of all makes. Send for Catalogue 

Ease of Handling, Reliability SSaler hase 5c Manufacturers of FRONT RANK. FURNACES. 
Phe ees KLIP-KLIP CO., 563 So. Clinton St., Rochester, N. Y. J Office and Factory, 2301-9 Lucas Av., St. Louis, Mo. 


Write us for catalogue. In- nese 
quiries cheerfully an- | — 


swered. Desirable | 
as on want 7 


THE C 














s,files shapes and 
i keeps the 





t A complete ma 
| 
| 




















CHARTER ENGINE 


Any P.ace 
\ ey Any One 
For Any Purpose 


Ceationnree. Portables, Sawing Outfits, 








nee WYCKOFF, SEAMANS & BENEDICT 
Beauty and Utility (Remington Typewriter Company) 
327 Broadway, New York 

Every business man knows 
the annoyance of loose shirt rte m 
cuffs. Every wise business 
mah Ought to know that they 
can be easily fixed and rugu- 
lated to any de sired le ngth 
below the coat sleeve 
by using 








MOTOR CARRIAGE 
COMPANY, ‘ aot 
emery: All the world’s a stage. Elgin 
ites, engines and, ants Elgin Watches 
CHARTER GAS ENGINE CO...Box 148, STERLING, ILL are the world’s standard for pocket time- In Twenty Years 
MALTBY guaranteed by the world’s createst watch | 
THE ESTABLISHED ELGIN eae WApeN co. TYPEWRITER 
The ONLY Agricultural NEWSpaper, - 


Watches are the prompters. 
Send for ‘Tiustrat: dl egy wok and Tres “a 
PotER AIR DIUM P. pieces. Sold by every jeweler in the land; THE . 
eke Botinten Remin gton 
country ‘** BEEGEGEAEAEAEAESEAES has saved the world enough 
otal a4. labor to build an Empire. 
AND ADMITTEDLY THE 














MOTOR 
CASTINGS 

$7.50, 2,1 | —— 

pt ce neue! 1 Washburne’s Cuff Holders 


with each set 


Leading Agricultural Journal of the World. 


Every department written by specialists, the 
highest authorities in their respective lines, 









are 
Absotutety the BEST. 
WHY 






hanically Corr 





















No other paper pretends to compare with it The only com They can be instantly attached or de- ries  Siehtest, Mecwent De 
in qualifications of editorial staff plete set on the aaSee Tee 4 wl come loose—have a Db appearance, 
. oN 2 a all on market. P like a bulldog. we best Manufacturers 
Gives the agricultural NEWS with a degree /GR AVES MOTOR M re G. © O., St. Paul, Minn [llustrated catalogue on request. vent Fre fe ca a 
of completeness not even attempted by others walt op ? . 
ay pele of Cuff yr 
t . 20c. 
INDISPENSABLE TO | The “* Wolverine ” Three Write asetenttersg «= -—niceitegnces 
| Cylinder Gasoline Ma- que. g AMERICAN BING CC 
ALL COUNTRY RESIDENTS y ose Box aterbury, Conn, 


‘rine Engine. 











WHO WISH TO The mly reversing and self wheal | 
KEEP UP WITH THE TIMES. the oa oy engine 
Single Subseription, $1.50; Spats.” Ginnie, dain tan 








Two Subscriptions, $2.50; ty ate fh 
Five Subseriptions, $5.50. | WOLVERINE 


7 el j NEW ENGLAND WATCHES 


SPECK AL INDUCEMENTS to RAIS- Grand Rapids, Mich. . Lead the world in diversity of styles 
LARS OF LARGER CLUBS, and sizes as well as quantity of pro- 





— T Wil Teach nae e 
Four Months’ Trial Trip 50 cents Lf “Hut. 2 OMNIGRAPH isegrsy sant tes toncetenleadinene tian ine M s 
‘iL ‘ PREPS S > ca ’ oat lar = ve mat and co pen : peed a AZIME 





SPECIMEN COPIES hp Pee B® oe, -- watch, Our watches have a world-wide 
will be mailed free on request, It will pay any 4 So. WE CUMONIET BFS. SS. Om Go Cetea ee. eo tee reputation, gained by results as accu- one XY 
t interested in any way in country life to iced rate time-keepers. We sell in every 
om 38 2 she sountry on the globe Catalogs free. & 
nd for them. Address the publishers cou be OS ROS Any magazine or periodical in America, 
or any combination or club, at lowest 


LUTHER TUCKER & SON, prices much lower maybe than you 
















































| Write for particulars. 


STEREOPTICONS and VIEWS relieve possible 
Albany, N. ¥. for Public Exhibitions, Church Entertainments, THE NEW ENGLAND WATCH CO, ‘i a Ve possinre 
2” Subscriptions taken at this office. for illustrating sermons. Many sizes, all prices. Chance et Us Send You Our New Catalo 
& — : . for men with little capital to make money. 260 page Factories: WATERBURY, CONN., U. S. A. oie is Yn sii er EN : 4 
as . elling all about 3, cati 
. ar a catalogue free. | clubbing offers. and how our syatenn saves 
JE S S e) P'S E $7 MeALLISTER, “Mig. Optician, 49 Nassau Street, N.Y. | you subscription money. 
F OR t S. S c C siete —___—_—_— Ve have one of the largest subscription 
" M JOHN STNEW YORK I will Ship to avy Station Inthe United States for everywhere. Your dress ona postal 
fil TED | secures the facts. 
] varieties at lowest prices, Best Railroad THE CELEBRA 00 |] GREAT PRIZE OFFER TO AGENTS 


aie 


aoe and Wagon or Stock Scales made. 
Also 1000 aseful artictes, inciuding Sates, 
Sewing Machines, Bicyotes, fouls, ete. Save 


Money, Lists Free. Cure AGO BCALE Co., Chicago, tal eal 





WILLARD STEEL RANGE 


bale | It. has six Sinch lids; 15 gallon reservoir; larme warming closet; oven 21 ins. deep, 17 ins J. M. Hans 0 n s Magazine Agency 
DICKERMAN’ § DURABLE wide, 12 ins. high; pt ing surface, 91x36 ins; lined throughout with Asbestos: Duplex 122 Hansen Bleck, 
4 — grate; burns wood or coal. Guaranteed in every re spe aren a0 lbs. Write for free LEXINGTON, KY. 
ry} SMioward et Dust hase at yg a descriptive circular and testimonials. INT TED | 
ew York € 


WM. G. WILLARD, Dept. 112, 619-21 N. 4th Street, St. Louis, Mo. 














